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tL Whitney Wa first in America to Be succesipi l/4- cylinder t twin-tow aircraft engines 





and now THE TWIN HORNET 








“WRI ts 


Pratt & Whitney announces the Twin Hornet engine, rated at 1400 horsepower for takeoff on 
95 octane fuel with normal rating of 1150 horsepower at 2350 r.p.m. Third in a series of 
two-row engines, the Twin Hornet opens up new possibilities for high-performance aircraft. 

With universal recognition of the two-row engine principle for highest horsepower 
ratings, it is significant that this engineering achievement was pioneered, developed and 


proved by Pratt & Whitney. 


PRATT & WHITNEY AIRCRAFT, EAST HARTFORD, CONNECTICUT 
DIVISION OF UNITED AIRCRAFT CORPORATION 
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SupT’s SAY: “Aero Mobiloil 
lengthens drainage periods!” 


MECHANICS FIND: “Aero Mo- 
biloil cuts engine repairs!” 


« & 

Mobiloil cuts operating cost!” HERE’S WHY: Themenwho 
pounce on a ship while the passengers 
drink a cup of coffee at intermediate 
stops say less make-up oil is needed 
when Aero Mobiloil is used. 

Private pilots will tell you that Aero 
Mobiloil gives longer service, smoother 
performance—keeps rings free, valves 
clean and pistons bright. 

Treat your ship to Aero Mobiloil, 

Saas aaeee. , Aero Mobilgas and Mobilgrease. Sold 

Mobiloil—for safety!” by two hundred fifty leading U. S. A. 
airport dealers at the famous Sign of 
the Flying Red Horse. 
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Socony-VacuuM O1mgCo. 
AVIATION PRODUCTS INCORPORATED G 


STANDARD OIL OF NEW YORK DIVISION - WHITE STAR DIVISION - LUBRITE DIVISION - WE GLE el 
WADHAMS OIL COMPANY » MAGNOLIA PETROLEUM COMPANY « GENERAL PETROLEUM CORPORA’ CALIFORN™ 
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Metal stronger and tougher on the job, yet more malle- 
able and easier to work. That, briefly, is the demand of 
the aircraft builder. He is continually faced with bigger 
jobs to be done for aviation, and must by necessity 
continually call for better and better materials. Largely 
under this stimulus, the heat-treating technique for 
Aleoa Aluminum alloys has been continually im- 
proved. This step, like others in the production of 
light, strong parts for aircraft, is carried on in the 
realization that as materials improve, so will plane 
performance. The result today is a heat-treating tech- 


nique that produces Aluminum aircraft parts of the 
highest quality for greatest uniformity of properties. 
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' °WHY do we advertise? For the same reason any 


other manufacturer advertises: to sell an idea. . . 
but the idea in our case is only indirectly keyed 
to immediate sales. 


We advertise to make more widely known the 
fact that pioneering in aircraft design and con- 
struction has been our tradition since the earliest 
days of practical aeronautics. We advertise to 
spread knowledge of the improvements we have 
made, and are making almost daily, in our planes. 


We advertise to create confidence in our ability 
and in what we have to sell, for in aviation as in 
almost no other industry the ability of the manu- 
facturer is the key to the merit of his product. 


As a result, many Martin-built planes such as 
the Pan-American Clippers are in daily scheduled 
passenger service. They are doing their part in 
the job of selling the world on the idea of travel 
by air . . . by setting new standards of safe, de 
pendable operation. 99 
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1 SN oo. MARTIN IS READY 


Martin-built ships of the China Clipper type already have proved their capacity for trans-Atlantic ser- 





vice. Carrying bundles to China for Pan-American Airways, they span far greater distances, and 


make far longer non-stop ftights, than are involved in any of the proposed U.S. to Europe routes. 


THE GLENN L. MARTIN COMPANY 
BALTIMORE, MARYLAND 


Builders of dependable aircraft since 1909 











Glenn L. Martin Co. advertising runs regularly in Aviation 
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EVEN AFTER 
15 YEARS 





IN addition to the finest charter service on this continent we now offer the finest charter mod 
service in Europe, Africa, and Egypt. We have joined forces with OLLEY AIR SERVICE, Dot 
LTD. of London to give our clients this ser vice. 


WE an now offer exceptional export markets through our many agents in Central and 
South America. Mr. Whitney's personal contacts assure exporters of profitable bona fide 
transactions. Vast markets await you, reach them through our export service. hap 


DISTRIBUTORS of BEECHCRAFT and RYAN airplanes, JACOBS and MENASCO tank 
motors, and STANAVO products. Our air-line equipped shop is always ready to give 
you the finest repair work obtainable. 
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» Last MONTH we sounded off edi- 
torially on the problem of getting 
the Army and Navy to file flight 
plans when flying over airways. Now 
it seems that it may be necessary to 
extend the idea to include the build- 
ers and “pilots” of gasoline driven 
models. Not long ago an airlines pilot 
flying along between New York and 
Washington at 5,000 ft. got some- 
thing of a shock when he saw one 
of the miniature ships flying merrily 
along beside him. (We won’t strain 
your credulity by insisting that the 
model was keeping abreast of the 
Douglas, but it was up there, accord- 
ing to the flight report). Later, the 

l came down near Trenton, and, 
we hope, was returned to its owner. 
But the incident suggests what may 
happen if model owners put in an 
= too much fuel in their 


» AND THERE Is PLENTY OF INTEREST 
days in the power driven models. 

Face meet of the model builders 
may often turn out to be much more 
‘citing than one of the Henderson 
Fi shows. Not long ago we had 
Spportunity to visit Major Mose- 

§ “Baby Cyclone” manufacturing 

Nant at Glendale, and his “assembly 
pgp like a small scale Ford 
rally the test stands were 
a something ! With three or four 
the a going at full throttle 
of a whole adie cha t 
It squadron. We 





came away with a distinct feeling 
that we were going to get one of 
those little gadgets to play with some 
day. 


>» ALTHOUGH WE SAID LAST MONTH 
that this was not a book review de- 
partment, here are a couple that we 
can’t let go by without comment. 
Clara Studer (formerly of The 
Airwoman) has turned out a perfectly 
swell job in her “Sky Storming 
Yankee” (Stackpole and Sons, N. 
Y.)—the story of the life of Glenn 
Curtiss. She obviously did a vast 
amount of rooting about in dusty 
newspaper files and through ancient 


About this issue... 


The airline story-of-the-month this time 
concerns United, and we must acknowl- 
edge our indebtedness to Bob Johnson and 
other members of the line’s personnel for 
their help in getting out the material... . 
Smoke usually means waste, but Lt. 
Mackey tells how he found ways to make 
smoke pay a profit. .. . Mr. J. W. 
Wood is an architect who has studied 
airports here and abroad. His article in 
this issue is the first of three on airport 
problems. Shortly, he is publishing a book 
on the subject... . . With this issue Com- 
mander Weems is beginning a series of 
lessons in aerial navigation “written so 
you can understand it.” . . . Shanley and 
Ryder, out of their long experience as 
stress analysts, present a new method of 
computing complicated “combined” stresses 
in aircraft structures. . . . Then we have 


the story of a couple of really big air- 
planes, the latest Boeing bomber, and the 
British Ensign class. 
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From the Skyways 
of the World 


correspondence, but the result is far 
from dull or dusty. She tells the 
story of the early Hammondsport 
days (and later) in a way that makes 
Curtiss and his associates move and 
act as human beings. Excellent 
reading. We recommend it. 

The other, Howard Mingos’ “Air- 
craft Year Book” (Aeronautical 
Chamber of Commerce, N. Y.) is of a 
totally different type, but no less in- 
teresting. In its fifteen chapters 
Howard has done his usual competent 
job of reviewing the accomplishments 
of the aircraft industry in America. 
There is very little that he misses 
in his annual surveys. We can’t 
agree with him on his estimates of 
European air strength (we published 
our own estimates in our April issue), 
but that is beside the point here. The 
book is a “must” for any aeronautical 
library worthy of the name. 


»> We are thinking about setting up 
a vital statistics column in this depart- 
ment, At any rate, a couple of items 
have dropped in that are distinctly 
eligible. Number one concerns an ad- 
dition to our West Coast editorial 
staff, Elizabeth Ann McReynolds, 
brand new daughter of Mr. and Mrs. 
C. F. McReynolds. “Mac” sent us a 
specification which reads just like a 
Flying Equipment Department item. 
Then Ray Quick, formerly of the Bu- 
reau of Air Commerce, and author of 
an article on propeller brakes in our 
December 1936 issue, is also a proud 
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WORKS 24 HOURS 


A DAY 


Every instant around the clock, smooth functioning 

of airport facilities depends upon unfailing perfor- 

mance from scores of electrical aids. Not for a second 

can any member of this ‘‘ground crew’’ falter with- 

out hampering pilots, service crews or airport operat- 

; = guaaaaea in the flawless performance of their 
uties. 


From the beginning of the aviation industry, West- 
inghouse has realized the heavy responsibilities 
laced upon electrical equipment for airports, air 
nes and maintenance bases. Always keeping pace 
with the need for new and improved products 
many times anticipating these needs—a constant 
stream of new and advanced equipment for radio 
communication, airport and airlane lighting, shop 
and administration building supplies have resulted 
from Westinghouse research and engineering de- 
velopment. 


Capitalize on Westinghouse facilities for research, 
engineering, manufacturing and world-wide service. 
Call in your nearby representative of ‘“The Name 
that Means Everything in Electricity’. Westing- 
house Electric & Manufacturing Company, East 
Pittsburgh, Pa. J 93313 
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CALL A WESTINGHOUSE REPRESENTATIVE 


FOR Alrcraft: 


FOR Airport 
and Airlanes: 


FOR Factory 
and Mainte- 
nance Base: 


FOR Research 
and Testing: 


Radio, generators, dynamotors, 
battery indicators, Micarta — 
and paneling, fuseless circuit break- 
ers, lamps. 

Complete lighting equipment in- 
cluding beacons,  floodlighting, 
cable, lamps; radio; power genera- 
tion and distribution; miainte- 
nance equipment including arc 
welders, battery chargers, motors 
and control; administrative and 
service building equipment in- 
cluding refrigeration, air condition- 
ing, commercial cooking, lamps, 
Micarta. 

Arc welders, electric furnaces, gears 
and pinions (heat treated and Mi- 
carta), instruments and meters, 
lighting, power generation and dis- 
tribution, motors and control. 
Instruments, dynamometers, dy- 
namotors, heat treating equip- 
ment, noise analyzers, 
graphs, Stroboscope, motors and 
control. 


-Wherever you are, there is a Westinghouse 
Sales Office and Repair Shop nearby to serve you. 
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papa, also of a girl.” According to. the 
Roosevelt. Field News, méther and 
are doing very nicely, and 


Ray is getting on “as well aS:.can be- 


x ed.” 


yONE OF OUR BIG AIRLINES makes 
a specialty of serving real southern 
fried chicken at meal times aloft. We 
an youch for its excellence, too, for 
weve tried it several times recently. 
But ask any pilot or copilot. on the 
fine what he thinks of fried. chicken! 
Alter getting it twice a day-—day: in 
and day out—they say they can 


sarcely look a chicken in the eye,. 


nor even contemplate an egg without 


a shudder. 


y Tue Air Express Division of the 
Railway Express Agency has gotten 
out a folder called “How to Profit 
with Air Express.” It gives rates 
and schedules and lists advantages for 
anumber of types of shippers. Free 
for the asking. 


» NEARING COMPLETION on Cheyenne 
Mountain just south of Colorado 
Springs, is a memorial to Will Rogers. 
The building is of granite, in the 
form of a feudal castle, and will 
catty on top of its hundred foot spire 
a sodium airways beacon. It is the 
gift of Spencer Penrose of Colorado 
Springs, as a suitable memorial to 
a great American who was one of our 
greatest boosters for aviation. 


» In TALKING ABOUT THE AIRLINES 
in Europe lately we have pointed out 
that hostesses on KLM must pass all 
the specjfications which our own girls 
must meet, but, in addition, must be 
able to handle three or four languages 
besides their native Dutch. First line 
oer here to set up any such require- 

















“Maguire got himself a cabin job.” 


ment is Braniff. Candidates for flight 
stewardess positions on the new 
Douglases which will go into service 
in June must be registered nurses, 
not over 26 years of age, not more 
than 5 ft. 4 in. tall and under 118 Ib. 
3esides English, they must speak 
Spanish fluently. This, of course, to 
make Mexican and Central American 
visitors coming into the states via 
Brownsville, feel perfectly at home. 


>» CuHarces Bass, California’s big 
dealer in used airplanes, pulled into 
Floyd Bennett the other day from 
Yucatan where he reported selling a 
Boeing 247 for rather novel use. 
Seems that a lumbering operation had 
a problem of getting mahogany logs 
out of the jungle and into a lake for 
floating out to civilization. Although 
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not far from the native heath to the 
lake the route lay over impenetrable 
forest—impassible on the ground. 
Latest scheme is to modify the bottom 
of the 247 fuselage so that one of the 
huge logs may be slung under it, 
flown out of a clearing, released over 
the lake. 


>> A SMART PONTIAC DEALER of Glen- 
dale, Cal., has worked out a delivery 
scheme for cars whereby the customer 
is given a trip back to the Michigan 
factory, over United Air Lines, takes 
delivery of the new car and then 
makes a choice of several routes home. 
Ray Corrigan points out that the cost 
of the trip—including air transporta- 
tion, meals, gas and oil—is about the 
same as the freight delivery charge 
on the car laid down in Glendale. 
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Confidence and Comport/ 


Bendix airplane landing gear equipment con- 
tributes mightily to these important factors— 


contidence and comfort—by cushioning the 


impact shocks of landing... by absorbing 


the lesser bumps of taxi-ing... by providing 
the sure, smooth stop with adequate braking. 


BENDIX PRODUCTS CORPORATION 


AIRPLANE WHEEL AND BRAKE DIVISION 


(Subsidiary of Bendix Aviation Corporation) 


401 Bendix Drive, South Bend, Indiana 


AIRPLANE WHEELS - BRAKES - PILOT SEATS - PNEUDRAULIC SHOCK STRUTS 
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WE ARE CONTINUALLY AMAZED by 
the new accomplishments of airplanes, 
—just the other day a Nevada sheriff 
caught a fleeing suspect who was 
sighted from an airplane. Of course 
we know that airplanes have been used 
for years by officers of the law to 
hunt for escaping bank robbers, kid- 
Mapers and car thieves, but as they 


aver caught anybody by that method 
we t they were just using a 
wat excuse for some free airplane 


WWe Had BEEN woNDERING if the 
Man who used to select names for 
ui ats was unemployed, with 

ot bailding of new cars stopped by 
sion. Now we know that he 

managed to find another position in 
Eagland, as the names announced for 
ue twelve new Imperial Airways Air- 
mers are Ensign, Eddystone, Elsinore, 











By 
ROBERT 
OSBORN 


Egeria, Euterpe, 
Elysian, Em- 


Ettrick, Explorer, 
Endymion, Euryalus, 
pyrean and Echo. 


>»> WE SEE BY THE PAPERS that the 
first Intercollegiate Air Meet was held 
recently with six colleges and uni- 
versities entered, and with the Uni- 
versity of Pennsylvania as host. Com- 
peting events in the meet consisted 
of paper straffing, bomb dropping and 
spot landings. 

Being familiar with the activities of 
college students on and off the cam- 
puses, we were surprised that they did 
not include competitive events in 
which they might have shown even 
greater skill, such as in stalling along, 
blind-date flying and sky-writing of 
“Please send check.” 


» Now that the Spanish battleship 
“Espana” has been sunk by a bomb 
dropped from an airplane, we think it 
would be worth while for some pro- 
moter to put on the fight between the 
airplane and battleship boys in Mad- 
ison Square Garden,—he could be sure 
of a top of $40 to $50 for ringside. 

If the late Arthur Brisbane were 
available we’d put our money on the 
airplane contingent, but so far the 
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“Airplanes Can’t Sink Battleships” 
group has had all the best of it in the 
newspapers. Their arguments have 
stressed the following points, so far as 
we can make them out: 

1. The airplane dropped the bomb 
down the funnel, which isn’t considered 
cricket. 

2. The bomb struck on the after 
deck where the armor was only one 
and a half inches thick. 

3. The Espana was an out-dated 
battleship, being “over age” (Let’s 
see now, how many of our battleships 
do they say are over age?) 

4. The Espana had no water-tight 
compartments, and the bombers were 
poor sports in picking on a battleship 
with that handicap. 

5. Somebody probably just lit a ciga- 
rette in the powder magazine. 

6. It was just a lucky hit anyway. 

7. It wasn’t the Espana which was 
sunk, just a disguised merchantman. 


>> SoMEBODY, it seems, is always doing 
something to take all of the romance 
out of flying. A little while ago some- 
body was designing an airplane to 
spread fertilizer on large farms, and 
now the Army flight surgeons issue 


fa 
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an order the aviators must remove 
all false teeth before starting on 
flights. How are we going to maintain 
the impression among the fair sex that 
all flyers are reincarnations of Apollo 
and Hercules with news items like 
these in the papers? 


» Tue Army Arr Corps ANNOUNCES 
that it will accept recruits for training 
in the following ratings,—airplane and 
engine maintenance, armament worker, 
radio operator and mechanic, sheet 
metal and welding, machinist, meteor- 
ology, parachute rigging, clerk, aerial 
and ground photography, automobile 
mechanic, steward, and cook, 

We suppose that the man whose job 
it is to leave the gas tank cap off, a 
pair of pliers on the seat, a dab of 
grease on the controls and a spray of 
oil on the windshield, is available to 
the Air Corps from the automobile 
service stations, already trained. 
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The Hindenburg 


THE HINDENBURG Is Gong, and the manner 
of her passing was so swift and so terrible that 
even yet we can scarce believe that it happened. 
One minute she was there,—serene, safe, solid. 
The next,—literally,—she lay a shapeless mass of 
incandescent junk at the foot of the mooring mast 
where hands, still outstretched, were waiting to 
receive her. 

Now, in stunned Lakehurst, investigating boards 
have convened. The greatest airship men in the 
world—Eckener, Rosendahl, and a dozen others,— 
study countless photographs, hear the testimony 
of hundreds of eye-witnesses. Expert investiga- 
tors peer and pry through tons of twisted girders, 
twisted wires. Static electricity? Structural fail- 
ure? Backfire? Sabotage? These are the ques- 
tions that they must answer, not only for their 
own satisfaction, but before the world. For the 
whole world sits, as a coroner’s jury sits, over the 
battered remains of the fallen giant. 

But the answer the world seeks is far broader 
than the immediate cause of the disaster. Too 
well it remembers the DIXMUDE, the ROMA, 
the SHENANDOAH, the R-101, the AKRON 
and the MACON. As the HINDENBURG’S 
name is added to the roll, questions arise every- 
where. Is the game worth the candle? Is there 
justification for the heavy cost in lives and in 
effort? The airship itself is on trial for its life. 

Already voices are being raised from opposing 
camps. Germany, with flags half-masted for the 
recent dead, announces that the work on the new 
LZ-130 will be pushed to completion as rapidly 
as possible, that transatlantic schedules will be 
resumed. But in Washington, our military people 
announce the complete abandonment of all lighter- 
than-air work. At Lakehurst, the LOS 
ANGLES, once the Navy’s pride, quietly rots 
away at her moorings. And Congress, viewing the 
record, shakes a dubious head over ever again 
making funds available for airships. 

In the face of all the troubles that have beset 
airships in the past, however, we are not yet per- 
suaded that the lighter-than-air craft has no use- 
ful place in the future pattern of commercial air 
transport. We believe that it would be an irrep- 
arable mistake to toss all the hard-earned experi- 
ence to the winds, to close the door forever on 
lighter-than-air development at this stage. With 
centuries of ocean navigation behind us we still 
have our TITANICS and our MORRO CAS- 
TLES, but we still build our QUEEN MARYS 
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and our EUROPAS. It is far too early to be dog- 
matically certain that this or that form of air- 
craft is the final answer. It seems not impossible 
that a variety of forms will be evolved to fill a 
wide range of specific uses. After all, we are only 
on the threshold of the era of transportation by 
air, and, in spite of the tremendous progress of the 
last decade, the surface of the problem has scarcely 
been scratched. 

But whatever direction development takes, Les- 
son Number One stands out clear and stark. We 
learned it years ago with the destruction of the 
ROMA, and it has now been seared into the 
minds of the world by the pillar of fire that was 
the HINDENBURG. Never again must com- 
merce in the air be carried by hydrogen. For the 
present, airship development should be confined 
to structural and aerodynamic laboratories until 
an adequate supply of helium or other inert lifting 
gases be made available to all. We cannot offer 
any solution of the complicated chemical and eco- 
nomic problems involved, but we are certain that 
the use of non-inflammable gas is the sine qua non 
of airship work in the future. 

Now, still stunned and shaken by the tragedy of 
the HINDENBURG, we can only await the ver- 
dict of the investigating boards. Their findings 
will, to a large extent, determine the future of 
the airship all over the world. As matters stand, 
the whole case for lighter-than-air rests only on 
the record of the ageing GRAF ZEPPELIN. 


For American aviation and for ourselves, we 
extend to the German nation and to families and 
friends of those who lost their lives on the field 
at Lakehurst our most profound sympathy. 


More and Better Weather 


IN CRUISING ABOUT from airport to airport, and 
in talking with our pilot friends, private and pro- 
fessional, we are continually coming across a 
species of complaint that is definitely too com- 
monplace to be ignored. Of course, all pilots like 
to “beef” about this and that, but when the same 
“beef” comes up time and time again, from Maine 
to California, there must be something there to 
“beef” about. 

“Why can’t we get accurate weather reports at 
airports?” is the burden of their cry. At airports, 
of all places, where personnel is constantly on the 
watch, where all sorts of instruments for observa- 
tion are installed, it would seem that accurate 
information should be available. Yet pilots are 
constantly reporting (a) that they have been 
refused permission to land on fields because of 
alleged low ceilings when they themselves could 
see the field from altitudes well above the pre- 
scribed minimum, or (b) they have been given 


clearance to land with adequate ceilings reported, 
only to find on arrival that even the airport 
pigeons were strolling about on the ground. 

Clearly neither situation is desirable. The first 
leads to annoyance and confusion, and the second 
is positively dangerous. 

The only possible assumption seems to be that 
airport weather personnel generally are either 
careless or incompetent. Neither is excusable. 
Airport managers and the Bureau of Air Com- 
merce should immediately take steps to clean up 
all such situations. If necessary, get better men 
by paying them more; if necessary, provide better 
equipment and increase the number of daily 
observations. Surely all pilots coming in from 
runs deserve to know exactly what conditions they 
will meet at destination. Nothing short of 100 
per cent accuracy in airport weather reporting 
can be tolerated. 


Ten Years After 


TWICE IN THE LAST FEW MONTHS Dick Merrill 
flies a round-trip over the Atlantic. Less spec- 
tacular than his first, his second trip was a com- 
petent job of work, carried off in a professional 
manner. To him, to his co-pilot, and to the mak- 
ers of the equipment he used, our congratulations, 

But we cannot help but contrast his perform- 
ance, excellent as it was, with that first New York 
to Europe flight whose tenth anniversary is being 
fittingly celebrated this month. Alone, with a 
type of equipment that few would care to risk 
their necks in today, Charles Lindbergh wrote a 
page in aviation history that will probably never 
be matched. The world did well to acclaim his 
flight in 1927 as few events in modern times have 
been celebrated. 

Merrill’s flights of 1937 far and away exceed 
Lindbergh’s record in speed, distance, and com- 
mercial significance, but as far as we have been 
able to discover no one suggested submitting Mer- 
rill and Lambie to a Broadway Triumph. Al- 
though an Atlantic crossing is still headline 
material for a few days, yet we think it is sig- 
nificant that they are well on the way toward the 
commonplace. Before many years go by, trans- 
oceanic plane movements will, and properly, be 
relegated to the shipping news pages. 

Real progress this, and of the sort of which 
the whole aviation industry and all its associated 
interests may well be proud. Pan American's ex- 
perience in the Pacific, and Imperial’s rapidly 
developing Empire services, are all pointing the 
way. The pioneering days are almost over and we 
are at last settling down into a period when com- 
mercial ocean crossings will be as safe, comfort 
able, and commonplace as any overland flight. 
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1, End of the Hindenburg at Lakehurst (Wide 
World). 2, The Army spreads its wings over 
California (Air Corps Photo). 3. PAA’s Juan 
Trippe receives flying permits for the North 
Atlantic route from Secretary Roper while Free 
State Minister MacWhite and Sir Ronald 
Lindsay look on (Wide World). 4. The 
aviation monument at the Paris Exposition. 
5. The Japanese-built “Divine Wind” lands in 
London after a 94-hour flight from Tokyo 
(Wide World). For further news see page 48. 
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T HE story of Thorp 


Hiscock is no more the full story of 
United Air Lines than Knudsen’s his- 
tory is the history of General Motors, 
sut Hiscock has definitely left his 
mark, for his was the type of mind 
that was never satisfied with things 
as they are. He was always reaching 
out for something better. And he in- 
stilled into United a spirit of research 
that his successors have never lost. 
Nor was Hiscock’s influence confined 
to United. His brilliance and flexibility 
of mind and his great energy and 
tenacity led to contributions to air 
transportation in general which might 
not have been forthcoming for years. 
Thus, in 1928, when Boeing Air 
Transport had been attempting to get 
a practical installation of two-way 
radio telephony for plane-to-ground 
communication, but without much suc- 
cess, Hiscock (a former army pilot 
deeply interested in radio, retained to 
tackle the problem) disagreed with 
theories that short-wave voice radio 
could not be applied successfully to 
aircraft. He started work with a trans- 
mitter mounted on an automobile and 
a receiver located in the Boeing fac- 
tory. When he felt that he had that 
much of the problem licked, he trans- 
ferred the receiver to an airplane that 
had been bonded and shielded under his 
supervision from the earliest stages of 
assembly. With Edmund Allen (well 
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United's operating 
policies are backed 
by its laboratories 


known to readers of AVIATION, then 
test pilot for Boeing) he worked the 
“bugs” out of the system in the air 
and then turned the apparatus over to 
an equipment manufacturer for com- 
mercial development. 

Again, Hiscock contributed much to 
the solution of problems concerning 
development of the constant speed pro- 
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Peller and the automatic 


modern 
(gyro) pilot. In his laboratory was 
One some of the work that led to the 


Perfection of the present type wing 
de-icer. Automatic mixture control, de- 
an to supply proper fuel mixtures 

Wgines at any altitude was also one 

his conceptions, United Air Lines, 
— transportation generally, suf- 
dics a great loss with Hiscock’s un- 
mely death in the Spring of 1934 as 
4 result of a heart attack, 


Fortunately, however, capable men 
were at hand to carry on his work. 
With the greatly expanded activities 
of United, two men have taken over— 
Oliver West as superintendent of en- 
gineering and maintenance and Russell 
Cunningham, superintendent of com- 
munications. 

In engineering and development, 
West is well qualified for his job. He 
entered aviation 15 years ago in the 
production department of the Boeing 
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Above: When United Air Lines went Twin Row.— 
First 14-cylinder Wasp in the Cheyenne overhaul base. 
Left: Two busy airline executives take time out for 
dinner.—Vice President Crary (left) and President 


Patterson (right). 


Airplane Company and after several 
years of service (during which time 
he became production manager) his 
interest in operations led him into 
United. Few men in the industry are 
more respected for their knowledge of 
airplane maintenance and the problems 
pertaining thereto. But his job goes 
far beyond the routine care of existing 
equipment. His most important work 
lies in the much broader field of the 
development and specifications of new 
airplanes, new engines, and new flying 
accessories, and all related problems 
that bear upon airline safety and 
economy. 

Cunningham, now in charge of radio 
development, learned to fly in the army 
during the war, was a forest patrol 
pilot in Oregon and then flew the 
mail in the old Pacific Air Transport, 
a predecessor of United in that terri- 
tory. In 1930, he became chief pilot 
of United’s Pacific Coast Division and 
was shortly advanced to the position 
of assistant to Thorp Hiscock. He has 
always been vitally interested in radio 
and electrical problems and is especially 
well qualified for his new job. 

One of United’s most important units 
is the research and communications 

(Turn to page 70) 










By Lt. Joseph C. Mackey 


General Manager Mackey Flying Service 


B* IN THE HAPPY DAYS OF 1929 
you could sell anything to an 
oil company. But gas wars, taxes, 
and other refining industry problems 
have made petroleum producing execu- 
tives as hard boiled as a typical small 
town banker during the famous holi- 
day of 1933. That’s why we are 
proud of our exclusive contract to 
plaster the skies with the name of 
the Ohio Oil Company. We have 
been doing this job for two years 
now to the exclusion of all our other 
activities. And it keeps us so busy 
that we have to turn over about half 
our requests for performances to 
smaller operators during the air show 
season. 

Skywriting, banner towing, sign 
carrying are all part of the day and 
night work of our outfit and all six 


Aerial advertising pays 
a Comfortable Profit to 
the Linco Flying Aces. 


of our ships carry the red and white 
colors of the refiners of Linco oil 
products. My own ships are a spe- 
cially streamlined taper-wing Waco 
having a top speed of 200 m.p.h. for 
low inverted acrobatics and a 250 
m.p.h. Laird Super Solution (No. 77) 
for high speed exhibitions. 


Cart MippteTon flies a 300 Travel 
Air Speed Wing for skywriting and 
acrobatics and a Wasp powered Laird 
Speed Wing. For banner towing and 
skywriting, a 300 Waco is flown by 
Edward S. Leach. The night flying 
billboard is a Curtiss-Wright Fledg- 
ling piloted by W. Myron Hightower. 

Ten complete air shows and a num- 
ber of other appearances are scheduled 
for 1937. Frequently we have to ap- 
pear at two shows in cities as much 
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The author who holds the Freddie Lund trophy 

for precision acrobatics. Upper left: A three 

plane acrobatic smoke exhibition by the 
Linco Aces. 


as 100 miles apart in the same day. 
When we accept an engagement we 
furnish our own announcer and pib- 
licity director, Mr. William Sweet, 
Jr., and our public address system 
installed in a custom built Dodge panel 
truck. We also furnish posters ad- 
vertising the meet and a newspaper 
advertisement if necessary. We pre 
fer to have some reputable local of 
ganization sponsor the show, arrang- 
ing for the field, concessions, tickets, 
patrol work and publicity. Naturally 
we insist on having our own taf® 
trucks on the field to service o 


planes. . 
In the course of our work we hav 

. oe ef: 

developed a number of aerial adve 
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tising innovations. A notable example 
is our multi-ship sky writing, in which 
we use two or three airplanes simul- 
taneously. Our smoke formula is the 
result of several years of develop- 
ment in which many substances were 
tried. We even used molasses in some 
of our experiments. 

Chemicals are mixed with a light 
paraffin oil carried in the wing tanks. 
The compound is forced from the 

by an engine booster pump 
through small pipes to the hot exhaust 
manifold where it is vaporized and 
forced out by the exhaust. 

Before taking off, a diagram of 
the words to be reproduced is made 
and mounted on the instrument board 
or the pilot’s guidance. Block letters, 
‘asier to make than script, are usu- 
ally about a mile high and one quar- 
tt of a mile wide. One of these 
eters consumes about a gallon of 
oil. Script letters are more difficult 































Two Linco planes belching smoke in a 
demonstration flight by the author and 
Pilot Edward Leach. 


Under the smoke screen,—a solo demon- 
stration by the author. 


to produce but Pilot Leach, of our 
troupe, is a specialist in this type of 
skywriting. All skywriting is done 
with the ship climbing to enable the 
smoke to stick and to slow up the 
plane. In making a ten letter sign, the 
ship will finish 500 ft. higher than the 
starting point. 


Tue SIGN CARRYING FLEDGLING Carries 
the neon illuminated letters “LINCO 
GAS-OIL”. During 1936 Pilot High- 
tower flew it 250 hours, mostly over 
uncharted airways. The Fledgling also 
carries equipment for skywriting and 
launching aerial banners. 

During 1936 we performed before 
more than two million persons in 69 
appearances. In the past five years we 
have entertained more than six mil- 
lion persons, dedicated 25 Ohio and 
Indiana municipal airports, have ap- 
peared in six newsreels and one movie 
short and have injured no one. 

In addition to my work with the 
Linco Flying Aces, I have made a 
number of personal appearances in 
this country and abroad. A year ago 
it was my privilege to represent Amer- 
ica at the International Air Games in 
Paris. The enthusiastic reception ten- 
dered by the French people was a 
source of great pleasure to me. 


































































World's busiest airport, Newark, 
had to be extensively modern- 
ized at great cost. 


HE RAPIDITY of expansion in air 
ge tenenerll has already created 
a critical situation at those airports 
situated at the more important focal 
points of surface and air transporta- 
tion. The technique of planning 
ground facilities has not kept pace with 
the rapid expansion in the air. The 
planning of airports, as was the case 
with the planning of railroads and of 
automobile highways in the early days 
of surface transportation, is passing 
through a costly period of trial and 
error at a reduction in efficiency and 
at an unnecessary increase in cost. 

Airports are as important to the 
airplane as roads are to the automobile. 
Realization of this fact has resulted in 
a hurried attempt to supply the condi- 
tioned land and a suitable number of 
airports. Two hundred and twenty-five 
million dollars (Estimated by Bureau 
of Air Commerce as of January 1, 
1937) has been spent on civil airports, 
many millions of this amount having 
been voided through inadequate air- 
port planning sometimes necessitating 
the razing of a line of hangars, the 
changing of the whole airport layout 
or the obsolescence of entire airports. 
Most airports are going through a par- 
tial or drastic modernization made 
necessary because of incomplete initial 
planning. Hangars designed without 


By John Walter Wood 


provision for increase in clear door 
height and in floor area originally 
built to house light planes of small 
dimensions are proving inadequate to 
accommodate the large transport planes 
of today. Airway stations originally 
designed to care for a few dozen pass- 
engers a day are proving incapable of 
caring for the hundreds of passengers 
they are required to accommodate. 

The haphazard, hit-or-miss airport 
program has proved inadequate for 
present needs and has been character- 
ized by lack of flexibility of design in 
the provision for future expansion. 
This unsatisfactory situation will con- 
tinue until, as in other lines of activity, 
experts are called in to plan the entire 
airport layout at the outset and to syn- 
chronize the airport with existing and 
future surface transportation and city 
planning. With proper principles of 
unit design and layout determined, air- 
port construction might proceed with- 
out periods of incapacity and wasted 
capital. 


Mocu has been learned about grad- 
ing, drainage, runways, lighting, blind 
landing systems, hangars, airway sta- 
tions and airport management—but to 
date they have not been crystallized 
into a pattern at once the most effective 
and economical. Important centers of 
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population should normally concen- 
trate their air transport activity at one 
or at a few, rather than at many air- 
ports, but this is only possible when 
adequate airport design provides for 
the simultaneous accommodation of 
large numbers of planes with maximum 
efficiency and minimum of waste mo- 
tion. Without a comprehensive solu- 
tion of the problem many cities are 
planning to build new airports or to 
improve existing facilities. Unan- 
swered, however, are certain funda- 
mental questions. Are they the best 
that can be installed for the same 
amount of money and labor? Are they 
adequate for present needs and will 
they meet the necessary requirements, 
five, ten, fifteen years from today? 
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Which you get depends on 
how you plan from the outset. 


The first of three articles 
on comprehensive airport 


planning 


When Croydon (left) was first expanded, 
© cluster of buildings turned up in the 
center of the new airport. The same 
thing ig happening at Tempelhof (above). 
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The landing area at Le Bourget 
(above) is being doubled, and 
dozens of airport buildings must 
be demolished in the process. 


The earliest method of establishing 
an airport was for a community to set 
aside a level tract of land and call it 
an airport. Some of the early fields 
were satisfactory so long as flying was 
confined to small numbers of light 
planes operating in fair weather. But 
with the advent of heavy transports 
weighing eight or nine tons, (—and 
tomorrow, twenty tons) operating on 
schedule winter and summer in vir- 
tually all kinds of weather, the need 
of making blind approaches to the air- 
port and the unexpectedly rapid in- 
crease in the volume of commercial air 
traffic have quickly rendered these 
early landing fields obsolete. 


Ware formerly natural drainage on 
the landing area might have been found 
sufficient it has become necessary in 
some cases to underlay the landing area 
with over two hundred miles of drain- 
age structures, which in certain in- 
stances have been crushed or pressed 
out of alignment by the traction of 
heavy transport planes passing over 
them; turf or soft surfaced runways 
have had to be replaced by hard sur- 
faced runways resting on more sub- 
stantial foundations. 


Other important modifications at air- 
ports govern the airport zoning re- 
quirements. In the past the zoning of 
the obstructions in the marginal areas 
about airports has been determined by 
the use of an allowable safe climbing 
ratio (the number of feet of horizontal 
distance travelled for each foot of 
height in climbing) of 1 to 10 mini- 
mum for transport planes. 

An indication of the critical situa- 
tion existing at the more important 
commercial airports will be shown by 
citing specific examples from condi- 
tions at the commercial airports of 
New York, Paris, Berlin and London. 
(See accompanying airport plans and 
photographs). 

New York’s commercial airport at 
Newark, N. J. has developed from its 
inception without the benefit of a well 
conceived and comprehensive airport 

(Turn to page 75) 









































IR PILOTAGE is the method of 

directing aircraft from place to 
place by referring to visible land 
marks on the earth’s surface; such as 
mountains, lakes, railroads, and bea- 
cons. The essential equipment for this 
method is a suitable map. Since this 
extremely important item is required 
for all methods, it will be discussed at 
this point. 

There are many types of charts and 
maps in use for various purposes; but 
for air navigation, these might be 
classed as: Mercator, on which the 
latitude and longitude lines are per- 
pendicular, and on which the compass 
course appears as a straight line. Un- 
fortunately, the distance scale is vari- 
able, being the expanding scale of 
latitude measured at the mid-latitude. 
While these charts comprise more than 
95 per cent of those used at sea, they 
are being partially replaced in the air 
by the Lambert Conic Conformal 
projection described later. 

Gnomonic, or Great Circle charts, 
on which the great circle track ap- 
pears as a straight line, but with the 
latitude lines (except the equator) be- 
ing neither straight nor at right angles 
to the meridians, and for which there 
is no convenient distance scale. The 
meridians of longitude are straight 
lines. 

Conic or Polyconic charts on which 
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I. AIR PILOTAGE 


the earth’s surface is developed on a 
cone or series of cones. On polyconic 
charts, the latitude lines appear as 
circles with decreasing radii to the 
north, and with all longitude lines ex- 
cept the middle one curved. The dis- 
tance scale is fixed, and may be used 
over the entire chart. Since the longi- 
tude lines are not parallel to each 
other, a compass course will not appear 
as a straight line. 
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Fig. 1: Principle of Lambert projection. 


AVIATION 
June, 1937 


26 


The type of chart of greatest present 
interest to aviators in this country is 
the Lambert Chart which includes the 
Sectional and Regional Aeronautical 
Charts published by the U. S. Coast 
and Geodetic Survey. Lambert charts 
are developed on one cone which cuts 
the earth’s surface along two standard 
parallels, so that the longitude lines are 
straight and perpendicular to the lati- 
tude lines which appear as concentric 
circles. The earth’s surface is pro- 
jected without distortion at the two 
standard parallels so that the errors 
are distributed, with the area between 
the parallels compressed, and the area 
outside of these parallels expanded. 

Since it is impossible to project a 
spherical surface on to a flat surface 
without distortion, it is the map- 
maker’s concern to produce maps with 
the least distortion, and with features 
of greatest advantage to the aviator. 
While the Mercator chart with straight 
rhumb line or compass course has a 
tremendous appeal to many navigators, 
the Lambert charts with fixed scales 
of distance and with the great circle 
course appearing as nearly a straight 
line, so that radio bearings may be 
plotted without conversion, will doubt- 
less replace most other types in the 
air. An additional important feature 
of the Lambert Chart is the fact that 
adjoining sections fit exactly along 
the borders so that strip maps may be 
constructed from sectional maps, of 
large maps made by joining them to 
gether. For further details of Lam- 
bert Charts, see Publication 197- U. S. 
Coast and Geodetic. Survey. Fig. 1 
shows the principle of the Lambert 
projection, while Fig. 2 shows the 
appearance of the chart. 
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It will be noticed in Fig. 2 that in 
going from A to B on a direct course 
the initial course is 41 deg. while the 
course steered on approaching B is 73 
deg. This variation in the true course 
is due to the convergence of the 
meridians. The course measured at 
the mid-meridian is the mean course, 
38 deg. which would be about the same 
as the Mercator course shown by the 
dotted line. The straight line AB is 
close to the great circle tract, and 
this is closely approximated in practice 
by setting a new compass course at 
intervals of two or three degrees of 
longitude, and measuring the new 
course each time at the mid-meridian 
for that leg. It will be noticed that 
the scale distortion at the worst part 
of the chart covering. a large area in 
Fig. 2 is only 24 per cent; and in most 
tases, this error would be reduced by 
compensating errors. 


W. ARE FORTUNATE in having the 
swernment publish aeronautical charts 
%a uniform nature, with map sym- 

conforming to the international 
map symbols, and at low cost. 
International Aeronautical Maps 
Consist of the following series: 

as Aeronautical Maps, on the 
ae projection to the scale of 
10,000,000 at the Equator, and ex- 


tending to latitude 72 deg. with the 
Sterographic Projection for areas 
above latitude 72 deg. 

Itinerary or Route Maps, scale 
1:10,000,000 on the oblique true 
projection on a cylinder tangent along 
the great circle route. 

General Aeronautical Map, scale 
1 :3,000,000 on the Mercator projection 
and extending to 68 deg. of latitude 
north and south. 

Local Aeronautical Map, same as 
the International Map of the World 
with aeronautical features added. Scale 
1:1,000,000 and on the Lallemand 
projection in which two standard 
meridians are used instead of two 
standard parallels of latitude as in 
the case of the Lambert projection. 
These maps have an accurate distance 
scale and are known as the 1/M maps. 
They are available for a large portion 
of the earth’s surface at this time. 
While not conforming exactly to the 
international series, the U. S. Regional 
Aeronautical Charts are considered a 
part of the international series. 

These international maps are pub- 
lished by the International Commis- 
sion for Air Navigation (I. C. A. N.) 
which came into force in 1922, and 
which has its headquarters at 15 bis, 
rue Georges-Bizet, Paris, France. 

British Ordnance Survey Maps in- 
clude maps of Russia, India, the 
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By 
Lt. Comdr. P. V. H. Weems 


U. S. N. Retired 


British Isles, Africa, and other por- 
tions of the British Empire. They are 
published by the Ordnance Survey, 
Southampton, England. 

Shell Aviation Route Maps and 
Pilots cover the routes from London 
to Melbourne and London to Cape- 
Town and include the best available 
data in an attractive form for these 
routes. They do not attempt to re- 
place the regular aviation maps; but 
include accurate sketches of landing 
fields, with data on weather, dangers 
to aviation, emergency landing fields, 
gas facilities, etc. 

Aids to Navigation assist the navi- 
gator in accomplishing air pilotage 
by giving him more definite and better 
charted landmarks. These aids include 
the established airways, with Govern- 
ment and private radio (discussed 
later) and beacon light facilities. Such 
rapid progress is being made in the 
construction of aids to navigation, and 
so many changes are made in them 
from time to time, that the successful 
navigator must give serious attention 
to supplying himself with the latest 
available data. In this connection, full 
use should be made of the Government 
facilities available to the public with- 
out charge, or with only nominal 
charge. 

Before starting out on a flight 
spread out on a table and study care- 
fully the map to be used, and make 
sure it is the proper one to use. A 
good plan is to draw the course and 
mark off on it convenient intervals of 
say 20 miles, and in addition, to draw 
two course lines ten degrees each side 
of the desired tract course as a means 
for estimating errors off course. Then 

(Turn to page 76) 
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U. 8. Coast & Geodetic Survey 
Fig. 2: Scale distortion of the Lambert 
conformed conic projection with the 


standard parallels at 33° and 45°. 







































Although not writing in their 
official capacity as engineers 
on the technical staff of the 
Bureau of Air Commerce, the 
authors have made use of their 
intimate understanding of air- 
craft structures in attacking one 
of the most annoying of the 


“stress-man’s” problems. Com- 
ment and criticism will be wel- 
comed by the authors and 
should be addressed to them 
in care of AVIATION. 


F? SOME REASON aeronautical en- 
gineers seem to get more than 
their share of combined stress prob- 
lems. Whether this is due to the com- 
plexity of aircraft structures or to 
the refinement of analysis methods 
forced by the economics of weight- 
saving, fact remains that the prob- 
lems exist and must be solved some- 
how. In most cases they are solved 
as individual problems; sometimes a 
few tests are made; or perhaps a 
formula is pulled out of a dusty text- 
book. Or maybe the conditions are 
simply ignored—the “ostrich” method 


STRESS 
RATIOS 


The Answer to the 


Combined Loading Problem 


By 
F. R. Shanley and E. I. Ryder 


of solution—a great time-saver for the 
engineer and a nice method when you 
can use it. Scarcely a weight-saving 
method, however, although it may ap- 
peal to the gambling instinct. 

In working on the Army-Navy 
Commerce Materials Handbook rfe- 
cently we tried to uncover all the 
useful information on allowable com- 
bined stresses. The result was dis- 
appointing, to say the least. Ap- 
parently most people who have inter- 
ested themselves in structural theory 
have been unaware of the fact that 
simple stresses are seldom to be found 
in aircraft structures. About the only 
attempts to find out what happens 
when you mix things up a bit have 
been made by engineers actually faced 
with the problems, or by people in 
close touch with the aircraft engineer’s 
difficulties. No doubt a great deal of 
work is embalmed in the scrap books 
of the “stress men,” who usually don’t 
have time to polish up their work and 
reveal it to the waiting public, or per- 
haps they think it’s a trade secret. 
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As far as the authors are concerned, 
the story begins with N.A.C.A. Tech- 
nical Note No. 307 (Ref. 1), and ends 
with Timoshenko’s “Theory of Elasi« 
Stability.” In between are many con- 
tributions by many authors, most 0! 
whom will be mentioned in connection 
with specific cases. 

For want of a better term, we call 
our system of determining the allow- 
able loads under combined loading 
conditions the stress-ratio method. It 
is non-dimensional, as it deals only 
with ratios; it is also homologous, that 
is, the ratios must be between stresses 
of the same character. The method is 
illustrated in a simple form in Fig. |, 
which shows an assumed case of two 
different types of loading. The stress- 
ratio R represents the ratio of an ap 
plied simple stress, f, to the allowable 
or failing stress, F, for the simple 
loading condition. R, therefore repre 
sents one condition, R, another. _ 

The interaction of the two loading 
conditions, or the effect of one on the 
other, is shown by the imnterachos 
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curve, the shape of which will depend 
on the nature of the loading conditions 
being considered. It will be shown 
later that this curve can usually be 
expressed in the form of a stress-ratio 
equation of simple form. In any case 
it is possible to derive such a curve 
from actual test data or theory. 

Once the interaction curve has been 
obtained, it immediately becomes possi- 
ble to predict the effect of one loading 
condition on the other. For instance, 
the presence of a loading condition (1) 
such that R: = a, (in Fig. 1), will 
reduce the amount of stress which can 
be taken in loading condition (2) to 
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Fig. 1: Illustration of stress-ratio method 
for two loading conditions 
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Fig. 2: Combined torsion and bending of 
round steel tubes 
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Fig. 3: Typical interaction curves 





f — applied stress. 


F — allowable or failing stress for simple 
loading conditions. 


R—f/F — stress-ratio or factor of utili- 


zation. 
» — bending. 
« — compression. 
» — shear. 


f» — primary bending stress. 

fi — total bending stress (including secon- 
dary effects). 

F, — allowable compressive stress. (For 
columns this is determined from 
the basic column formula). 

F.. — limiting column stress (intercept of 
column curve for L/p = 0) 





Percentage of Pure Benaing 
Strength Developed 









































1.0 
Where 
Sm! 
nVE/F, 
° 
ad ig 
u 
9 
~ a 
\ N 
WN 
0 





0 Rp Ss f,/ Fp 1.0 


Fig. 4: Combined bending and compres- 
sion of round steel tubes 
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Fig. 5: Interaction curves for round tubes 
subjected to compression and bending 
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Fig. 6: Chart for bending strength of thin-walled cylinders subjected to combined 
transverse shear and bending 





a value corresponding to R, = b. 
Thus the values of R determined by 
the interaction curve are seen to be 
“factors of utilization” (a term often 
proposed to replace “margin of 
safety”) which depend on each other. 
The presence of one loading condition 
usually decreases the “factor or utili- 
zation” of the other to a value some- 
what less than 1.0, which corresponds 
to the simple loading condition. (It 
will be shown later that in certain un- 
usual cases the factor of utilization is 
increased above 1.0 by the presence of 
another loading condition.) 4 

(Turn to page 43) 
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Fig. 7: Combined torsion and compression 
of thin-walled cylinders 
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A glimpse inside the hammer 
shep showing the shaping of 
circumferential stiffeners for 
the semi-monocoque fuselage. 


ER 
BOMBERS 


When the wire draped box-kite was in its 
prime, Boeing’s latest would have been thought 
too fantastic for serious. consideration. 


= - 
P 1p. 


The Barling Bomber represents the Air Corps’ 

first approach to the large bombardment air- 

plane problem, a project which was under- 

taken during the period of 1920-25. With a 

120-foot wingspread and six engines, it had 
a top speed at sea level of 96 m.p.h. 
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Today’s Bomber — the XB-15 for the 
Air Corps. Four Pratt and Whitney 
Twin Wasp Sr. engines of 1000 hp. 
(take-off rating) furnish the power. 


A new electric spot-weld- 

ing mechine in operation 

on a sheet of duralumin 
for the bomber. 





ESPITE THE HANDICAP of frenzied 

military production Great Britain 
has been able to develop a large land- 
plane destined to take a prominent 
part in the long range plans to revolu- 
tionize the routes of Imperial Air- 
ways. The four-engined Ensign by 
Armstrong-Whitworth compares in 
size with our Douglas DC-4, having a 
slightly longer fuselage and a some- 
what shorter wing span. Two types, 
differing mainly in internal arange- 
ments, will be produced. The Eu- 
ropean class has a capacity of 40 
passengers while the Empire class 
seats 27 or sleeps 20. Power plant in 
both cases consists of four medium 
supercharged Armstrong Siddeley 
Tiger IX engines developing 880 hp. 
each at take-off and 800 hp. at 7200 ft. 
Calculated ceiling with three engines 
is 12,500 ft., with two engines, 4,000 
ft. With a gross weight of more than 
20 tons, the maximum speed is esti- 
mated at 200 m.p.h., and cruising speed 
is 160 m.p.h. Range, against a 40 
mile head wind, is expected to be about 
500 miles. 

In these days of low wing transport 
standardization it is surprising that 
the Ensign should turn out to be a 
high wing monoplane. Naturally this 


arrangement complicates the problem 
of retracting the landing gear. The 7 
ft. 6 in. diameter wheels must be 
raised through an arc of 14 ft. radius 
to a retracted position high up in the 
inboard engine nacelles. Lockheed re- 
tracting gear units are used for this 
purpose. 

Most interesting feature of the wing 
construction is the single box spar 
built in three sections, all similar in 
construction. Front and rear web 
members are light alloy sheets having 
flanges formed of “Z” section mem- 
bers folded to shape and riveted to the 
sheets. Vertical stiffeners also are 
riveted to the web. Longitudinally 
corrugated sheets are bent upon a fold- 
ing machine to form the upper and 
lower members of the box spar. Tor- 
sional rigidity is enhanced by an in- 
ternal system of vertical and diagonal 
struts. Over the corrugated sheets, 
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Forty passenger, 

four engined land- 

plane nears com- 
pletion 


Details of the single 
box spar construction 
of the wing. 


transverse stiffeners of flanged U sec- 
tion are laid to carry the 22 gage skin 
which is attached by pop rivets in- 
serted from the outside. The trans- 
verse stiffeners provide convenient at- 
tachment for the nose ribs. The metal 
skin covers the leading edge and goes 
as far back as the rear web member of 
the box spar. Behind that point fabric 
covering is used over special light 
alloy sections. 

The wing is provided with split 
trailing edge flaps from the fuselage 
to the ailerons. The latter are of the 
Frise type, mass balanced. Their 
structure is metal and their covering 
fabric. Servo flaps are operated from 
the cockpit. 

The fuselage structure consists of # 
number of light transverse rings with 
their outer edges cut to accomodate 
longitudinal stringers of flanged 
section. Covering consists of 22 and 





24 gage sheets laid on lengthwise in 
so far as possible. Rivets are not 
countersunk. All joints are sealed with 
a compound known as Bostik. Sim- 
monds self-locking stop nuts (made 
under license from the Elastic Stop 
Nut Corp.) are used extensively in the 
structure. 

Attached to the tail of the fuselage 
at four points is the stabilizer unit. 
Construction of this unit is similar to 
that of the wing, but it is covered en- 
tirely with fabric. Adjustment can be 
made on the ground and elevator tabs 
are used for trimming in the air. The 
fin is built into the fuselage and has 
three important vertical structural 


members including the rudder post. 


General layout and structural details of 
the Ensign. 1—Atiachment of stringers to 
rings in the fuselage construction, 2— 
Detail of rudder tab control. 3—Construc- 
tion of the tail surface box spar. 4—The 
box spar construction of the wing. 


Both vertical tail surfaces are covered 
with fabric. Cockpit control is pro- 
vided for the trimming tab in the rud- 
der. 

Two of the four engines drive 24 
volt, 1000 watt generators. Fuel tanks 
are two in number, each having a 
capacity of 325 gal. and located be- 
tween the engines in the wing. Oil 
tanks conform in shape to the leading 
edge of the wing and are carried on 
the outside of each pair of engines. 
Their total capacity is 40 gal. Three 
bladed De Havilland controllable pitch 
propellers (Hamilton-Standard _li- 
cense) are also used in the power 
plant. 

Internally, the fuselage is divided 
into several compartments. The con- 
trol cockpit for pilot and co-pilot is 
in the extreme nose and behind them 
is the space for the radio operator and 
his equipment. Behind the radio com- 
partment is a smoking room with 
chairs for nine passengers, or berths 


for four. Next is a section devoted to 
an upper and lower freight compart- 
ment, the former having an emergency 
hatch in the roof and the latter being 
fitted with a loading hatch in the wall 
of the right side. Between the freight 
section and the midship cabin are lava- 
tories, galley and an office for the 
purser. 

Nine passengers can be accomodated 
by day and eight by night in the mid- 
ship cabin, and accomodations for nine 
by day or night are provided in the 
after cabin just behind. Separate 
ventilators are provided for each pas- 
senger. A patented steam heating sys- 
tem utilizes the exhaust heat to gen- 
erate steam which in turn heats air 
brought into the system through vents 
in the nose of the ship. 

The Ensign has been designed un- 
der the direction of J. Lloyd, father 
of the earlier Atalantas and Argosies 
used for so many years by Imperial 
Airways. 


Sketches Courtesy “‘The Aeroplane’ 
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Allison 1,000 hp. Engine 


Vee type liquid cooled power plant passes Army 150 hour test. 


THE DEVELOPMENT of high tempera- 
ture coolants of the Ethylene Glycol 
type to replace water in liquid cooled 
engines has opened the way toward 
new possibilities for the use of engines 
of this type. For several years the 
Allison Engineering Division of Gen- 
eral Motors has been working in 
secrecy on a 1,000 hp. vee type, chem- 
ically cooled engine for the Army Air 
Corps, and the 150 hour type tests re- 
quired by the Air Corps were passed 
several weeks ago. 

The Allison engine is probably the 
first aircraft power plant to be spe- 
cifically designed for chemical cooling 
with Ethylene Glycol having a boiling 
point of 387° F. The rates of coolant 
flow and the temperatures at all points 
around the cylinders, valve seats, 
spark plugs, etc., were carefully de- 
termined by experiment so that very 
uniform cylinder and head tempera- 
tures are experienced. This makes 
the engine design very flexible as to 
adaption for fuels of higher octane 
ratings as well as provides for the 
ready adjustment of radiator require- 
ments to meet compression ratio and 
altitude requirements for particular 
installations, 

The Allison 1,710 cu.in. chemically 
cooled engine is a 12 cylinder 60° 
vee type with built-in reduction gear 
of 2:1 ratio and with a centrifugal 
supercharger which is a part of the 
accessory housing. The engine is 
made up of a cast aluminum upper 
and lower crankcase and two 6 cylin- 
der blocks, each consisting of single 


aluminum alloy casting containing 
the combustion chambers and valve 
mechanism and into which the steel 
cylinder barrels are fitted. The valves, 
of which there are four per cylinder, 
are driven by an overhead camshaft 
completely enclosed and flooded with 
oil. The valve mechanism is accces- 
sible by means of a single cast mag- 
nesium alloy cover extending the 
length and the breadth of the cylin- 
der head. The heat treated steel cyl- 
inder barrels, the valve seats and 
valve guides, are pressed and shrunk 
into the machined cylinder head cast- 
ings. The exhaust valves and valve 
seats are Stellite faced. 

Each of the two cylinder blocks 
consisting of the aluminum head, six 
steel barrels and a cast aluminum 
jacket are mounted to the upper half 
of the crankcase by fourteen long 
stud bolts extending through the head 
and into the case. This construction 
results in the power forces being 
transmitted to the crankcase which in 
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turn is stiffened by the truss construc- 
tion formed by its combination with 
the cylinder heads and barrels. 

The overhead camshaft is driven by 
beveled gears through the medium of 
a long slender shaft in the upper part 
of the crankcase which is driven by 
the reduction gear at twice engine 
speed. This long shaft has relatively 
high flexibility and results in a yalye 
actuated mechanism free from tor. 
sional disturbances. 

The crankshaft is a conventional 
six throw type, all surfaces of which 
are lapped or polished. The crank. 
shaft journals are hollow and fitted 
with removable aluminum alloy plugs, 
The counter-weights are welded to 
the forged shaft, providing a clean, 
compact design. The propeller reduc- 
tion gear pinion is splined directly to 
the front end of the crankshaft. A 
spur gear is splined to the rear end 
of the crankshaft driving the oil 
pump, coolant pump, fuel pump, vac- 
uum pump and generator. The engine 
starter also operates through this 
gear. The engine is equipped with a 
vibration friction damper at the front 
end and dynamic torsional balancer 
at the rear end. These devices pro- 
vide for a large range of over-speed 
without detrimental vibration. 

The reduction gear consists of an 
internal spur gear which meshes with 
the pinion gear splined on the crank- 
shaft. The internal gear is bolted to 
the propeller shaft by a flange which 
is integral with the shaft. A large 
single piece steel back bronze bearing 
completely encircles the external di- 
ameter of the internal gear. 

The reduction gear together with 
the propeller shaft are encased in a 
single aluminum alloy casting which 
forms the nose of the engine. This in 
turn pilots into and is stud fastened 
to the upper and lower crankcase. 


























Falance in Industries Served 


Fafnir serves an extremely broad group of diversified industries. 


The breadth of this customer-list is important in your consideration 
of a bearing source. It means that Fafnir’s production and engineering 
staffs are conversant with the bearing problems of industry as a whole. 

It means, too, that either a recession or a sudden boom in any industry 
will in no way affect Fafnir’s ability to serve the remainder. The 
balance maintained between these customers is such that The Fafnir 
Bearing Company is at all times serving many industries well; never 
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The propeller shaft assembly located 
in the reduction gear housing consists 
of two hollow tubular shafts which 
are concentric with each other. The 
inner shaft transmits the power 
torque of the engine while the other 
shaft takes care of the bending loads 
produced by the propeller. 

The pistons are machined from 
aluminum alloy forgings and the 
underside of the piston heads are 
grid-ribbed to facilitate cooling. The 
connecting rods are of the forked and 
blade type machined and polished all 
over. Two rods are mounted on each 
crankpin with a single split steel back 
bearing faced with lead bronze inside 
for crankpin bearing and outside for 
the blade rod bearing. 

The accessory housing is mounted 
directly on the rear of the crankcase 
and is a magnesium alloy casting and 
contains the centrifugal supercharger 
and the drives for the coolant pump 
and camshafts, fuel pump, vacuum 
pump, oil pump and generator. The 
supercharger impeller is 94 in. in di- 
ameter and is driven at 6.75 times the 
crankshaft speed. High supercharger 
eficiency is obtained by six curved 
vanes in the diffuser passage. The 
supercharger impeller shaft is sup- 
ported on two steel back lead bronze 
floating bearings which results in un- 
usually trouble-free supercharger 
operation in spite of the high speed 
involved. The supercharger, like the 
camshaft, is driven from the reduction 
gear by the long flexible shaft and 
obviates the necessity of clutches usu- 
ally required to take care of the effects 
of rapid changes of speed of the 
cranksha ft. 

A.single Bendix Stromberg four- 
barrel downdraft carburetor with 
automatic mixture control mounted 
on the rear of the accessory housing 
supplies the fuel air mixture to the 
supercharger which delivers the mix- 
ture to the ramming type manifolds. 
The manifolds contain grids to pre- 
vent back-fire flames from reaching 
the supercharger. 

Ignition is supplied by one fixed 
timing high tension Scintilla double 
magneto. The current of the mag- 
neto is distributed to the spark plugs 
through two separate camshaft driven 
high tension distributors. Two spark 
plugs are used for each cylinder. 
when the engine is enclosed in a 
tight cowl, a blast of cooling air for 
the exhaust plugs is supplied by a 
light aluminum alloy manifold. 

_*h€ vee type chemically cooled en- 
gine has distinct advantages for the 
mstallation of an exhaust driven 


turbo Supercharger which can be lo- 
immediately under or to either 


cated 





side of the engine with a short ex- 
haust line and short air pressure lines 
to the intercoolers and the carburetor. 
Chemical cooling also permits locating 
radiator equipment where drag is at a 
minimum. 


Specifications 


Bore 5.5, stroke 6.0”. Displacement 
1710 cubic inches, overall length 94.47”, 
overall height 50.94, overall width 
28.94”. Geared, chemical-cooled, normal 
and take off rating 1,000 horsepower at 
2,600 r.p.m. on 87 octane commercial 
fuel. Compression ratio 6.0:1, blower 
ratio 6.75:1, propeller shaft ratio 2:1. 
Weight with magneto, carburetor, 
coolant pump and pipes, exhaust stack 
flanges, tachometer, fuel pump, vacuum 
pump and generator drives and pro- 
vision for hydro or electric céntroilable 
pitch propeller and governor—1,280 lb 
or 1.28 lb. per horsepower. 


Menascos Abroad— 


In biplane built by Focke-Wulf for 
export trade 


THE POPULARITY OF AMERICAN EQUIP- 
MENT in foreign markets is evidenced 
by the adoption of the Menasco model 
C4S supercharged four cylinder in- 
verted in line aircraft engine by the 
Focke-Wulf Aircraft Co., of Germany, 
for use in their light training biplane 
as built for export. It is understood 
that this plane, with the American 
engine, is popular in South American 
markets. 

Known as the FW-44J, the Focke- 
Wulf trainer is a two-place open bi- 
plane of rather conventional design 
and of mixed construction, fabric 
covered throughout. No performance 


data are available at this time, but 
the plane is relatively clean aerody- 
namically and is considered to have 
excellent performance when powered 
with the supercharged Menasco engine. 


Cessna C-37 


New ship being used extensively 
for aerial photography. 


RETAINING all of the well known 
Cessna features, the new Model C-37 
Cessna is a bigger and faster air- 
plane than the famous C-34 which 
it supplants. Cabin space has been 
greatly increased, with larger and 
more comfortable seats, greater leg 
and shoulder room, and better vision 
and ventilation. Other features of 
the new model include carburetor 
temperature control from the instru- 
ment panel, improved type exhaust 
manifold, more efficient controls in- 
cluding electrically operated wing 
flaps, individual fuel tank gauges, 
longitudinal trimming tabs, more 
resilient landing gear, improved 
engine cowling, higher air speed and 
greater ground maneuverability. The 
flight characteristics of the new ship 
fit it admirably for aerial photography. 

Powered with the new series 50 
Warner Super-Scarab engine of 145 
hp. the C-37 has a top speed at sea 
level of 162 m.p.h., cruising speed of 
143 m.p.h. and landing speed with 
flaps of 47 m.p.h. according to the 
factory. Standard equipment includes 
dual controls including brakes, com- 
bination parking brake and rudder 
lock, electrically operated flaps, starter, 
wind driven generator, Grimes naviga- 
tion lights and Kollsman instruments. 








Latest in Cessnas—the Model C-37 
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“Texaco Asphalt makes resilient, rug- 
ged, economical surfaces for airport 
runways, Hangar floors and aprons, 
driveways, and parking areas.” 


From the Great Lakes to the Pacife, 
across the Rockies, the territory flown 
by Northwest Airlines puts unusually 
severe demands on engine oil. They 
are using Texaco. 
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This mural in its St. Paul terminal contrasts the pioneer’s trek westward 
with the precision flights of Northwest Airliners. Northwest, now in its 
11th year, uses Texaco Airplane Oil exclusively. 


















NE hundred and forty-two years ago, Lewis and Clark 
Q required a year and a half to push through to the 
Pacific. Today, Northwest Airliners cover these 2000 miles 
in a little more than 12 hours. 


While, technically, this is probably the toughest air route 





in all America, Northwest Airlines has made it pleasant to 
travel. Everything is done for comfort and safety . . . the 
finest equipment .. . in all engines, Texaco Airplane Oil. 
Texaco Airplane Oils resist break-down, even when ther- 
mometers in the “bad lands” of North Dakota register 110 
in the shade on summer afternoons. 
Using Texaco, you get longer periods of service between 


drains, more flying hours between overhauls. 





Trained aviation engineers are available for consultation 


on the selection and application of Texaco Aviation Prod- 


t, rug 





ir port 

a ucts. Prompt deliveries assured through 2020 warehouse 
plants throughout the United States. The Texas Company, 

= 135 East 42nd Street, New York City. 
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) Aviation Products 
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SOME SECRECY surrounds the new 
Bristol Blenheim medium bomber, 
publicized in England as “the fastest 
machine of its type in the world.” It 
is said to resemble the Bristol mono- 
plane Britain First and the compan- 
ion type, Model 143, especially the 
former, so strikingly that details of 
construction and performance are be- 
ing kept confidential on the entire 
trio. It is known, however, that the 
medium bomber is a mid-wing mono- 
plane carrying a crew of three—the 
pilot and navigator in the nose, radio 
operator-gunner in the rear of the 
cabin. Mercury VIII engines power 
this fighting craft which has the fol- 
lowing specifications: Span 56 ft. 4 
in.; length 39 ft. 9 in.; height 9 ft. 10 
in.; maximum fuselage depth 5 ft. 
6 in.; maximum fuselage width 4 ft. 
4 in.; diameter of propellers 10 ft. 
6 in. 

The excellence of performance is 
intimated by the fact that the bomb- 
er’s prototype Britain First was con- 
structed when Lord Rothermere de- 
cided to show what an ultra-modern 
British plane can do. The results of 
the demonstration had prompted the 
Air Ministry to order the evolution 
of a medium bomber designed along 
similar lines, and it is now in big- 
scale production at Filton. Britain 
First or Type 142 had made its debut 
as a six-passenger low-wing cantilever 
monoplane carrying two radial en- 
gines. The third member of the Bris- 
tol family was Type 143 designed for 
economical commercial operations, but 
its production has been indefinitely 


ith Foreign Builders 


New flying equipment from overseas 


Current French bomber trends as exhibited in the latest Amiot 


dropped due to the overwhelming 
quantity of military manufacturing at 
Filton. After some experimentation 
with such power plants as two Bristol 
Aquila sleeve-valve engines and the 
more powerful Mercury VIs rated at 
605 hp. at 12,500 ft., the manufac- 
turers settled on the Mercury VIIIs. 
Each of these delivers 825 hp. at 13,- 
000 ft., with a maximum of 840 hp. 
at 14,000 ft. 


AN INTERESTING Chechoslovakian low- 
wing cantilever monoplane has in- 
vaded the British market this spring. 
This tandem two-seater known as the 
Zlin XII embodies a 45 hp. Persy II 
engine which is of the flat-four type, 
resembling externally the Continental 
model popular in England. Significant 
data include: Span 32.8 ft.; length 25.6 
ft.; weight in flight 1,058 lb.; dispos- 
able load, 421 lb.; maximum speed 96 
m.p.h.; cruising speed 84 m.p.h.; 
landing speed 37 m.p.h.; climb to 





LATEST 


IN BRITISH 


Authenticated News 


LIGHT BOMBERS— 


the Hawker monoplane with Rolls Royce Merlin engine. 
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1,214 ft. in three minutes; range 280 
miles. 

The Zlin XII has a two-spar ply- 
wood-trimmed wing, sharply tapering 
in plan, also a plywood-lined fuselage. 
Ordinarily piloted from the rear seat, 
it nevertheless has dual controls. The 
front seat has better visibility. The 
hinged covers of both cockpits display 
large sliding panels which when 
opened at appropriate seasons help in 
rendering the plane comfortably cool. 
The seats in these transparent-covered 
cockpits are equipped to accommodate 
back-type parachutes. The Zlin XII 
was originally designed to specifica- 
tions prepared by the well-known 
Chechoslovakian shoe manufacturer 
Bata himself. 


ITaty’s Industrie Meccaniche e Aero- 
nautiche Meridionali has brought out 
the long-range reconnaissance Ro, 37 
and Ro. 37-bis, two-seater biplanes. 
Their rounded-tip wings are mounted 
in the shape of a rectangle, have 
duralumin longerons, wooden ribs. 
Two tandem struts, stagger-braced, 
are on each side. There are two 
double drag-wires, one suspension 
wire. The upper wing’s center set- 
tion is joined to the fuselage with six 
struts and four wires. The ailerons 
are to be found only in the upper wing. 

With side walls of treated fabric 
and duralumin sheet in the upper part, 
the Ro. 37 or Ro. 37-bis fuselage is of 
steel-tube. The two seats are tandem- 
arranged. There are dual controls, af 
airscope and breathing apparatus in 
each plane. 

Two rigidly mounted machine-guus 
fire through the three-blade airscrew 
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disc, one swivelling machine-gun is in 
the observer’s cockpit. In the fuselage 
underside are twelve bombs, each 
weighing 12 or 15 kg. (26.45 or 33.06 


Semi-cantilever and braced, the em- 
pennage is of steel-tube structure, with 
fabric covering. Control surfaces are 
balanced, the stabilizer regulated. The 
split axle type tripod undercarriage is 
equipped with oleo-pneumatic shock- 
absorbers and is retractable and 
endowed with pneumatic brakes. 

Either the Fiat A 30 RA liquid- 
cooled 12-cylinder or Piaggio P. IX 
RC 40 9-cylinder radial engine is used 
in the Ro. 37 and Ro. 37-bis, develop- 
ing 560 HP. at 4,000 m. (13,123 ft.) 
The fuel tanks are in the fuselage and 
center section of the wing. 

Other data on Ro. 37 and Ro. 37- 
bis: Span 36 ft. (11.1m.) ; length 29.5 
ft. (8.6m.); height 9.84 ft. (3m.); 
wing area 37 sq. ft. (31.4 sq. m.); 
weight empty 3,011 Ib. (1,505 kg); 
normal weight in flight 4,680 Ib. (2,- 
340 kg); maximum speed at 9,842 ft. 
(3,000 m.) 201 m.p.h. (325 km/h) ; 
landing speed 62 m.p.h. (100 km/h) ; 
rate of climb to 6,562 ft. (2,000 m.) 
3 min. 30 sec., to 13,124 ft. (4,000 m.) 
8 min. 45 sec., to 19,686 ft. (6,000 m.) 
16 min. 30 sec. Cruising range 1,025 
miles (1,650 km). 


NEW IMPROVED AIRCRAFT will be oper- 
ated on the new Soviet airlines, 
which are being added this year to 
the extent of 2,500 kilometers, and on 
the older routes. The two dominant 
types will be the 10-seater ANT-35 
and the 12-seater ZIG-1. In creating 
the ANT-35 in accordance with the 
designs of Professor A. N. Tupoleff, 
the Central Aero-Hydrodynamic In- 
stitute sought to enrich Soviet avia- 
tion with a speedy passenger job. Its 
success was fittingly proven on Sep- 
tember 15, 1936, when with Hero of 
the Soviet Union Gromoff at the con- 
trols and a crew and passengers num- 
bering seven, the ANT-35 made the 
round trip between Moscow and Len- 
ingrad in the record time of 3 hours 
38 minutes for 787 miles. According 
fo the Pravda correspondent aboard, 
it was not necessary to interrupt the 
trip briefly by a rest and dinner in 

ingrad because the flight was so 
smooth that most of the time the 
passengers were dozing off in their 
tomfortable arm-chairs. Special sound- 
Proofing makes possible conversation 
im the cabin without raising one’s 
voice. There is a window at each 
chair, the cabin is heated and an indi- 
vidual ventilation system is provided 
or each passenger. A “lunch-counter” 














Russia’s “flying flea”—the 24 hp. Octiabrenok 
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Soviet transport—nose of the ANT-35 


and toilet room are toward the stern. 
Replacing the more antiquated and 
less comfortable passenger types, the 
ANT-35 has roomy accommodations 
with a gangway down the center of 
the cabin. Two Russian radial air- 
cooled M-85 engines are rated at 850 
hp. each, giving the machine a maxi- 
mum speed of 268 m.p.h. The engines 
are in long-chord cowlings, incorpo- 
rating controllable flaps on the trail- 
ing edges in the latest fashion. The 
propellers are three-bladers of adjust- 
able pitch. In regard to safety, it is 
pointed out that of material signifi- 
cance is the fact that with a maximum 
load the ANT-35 is capable of con- 
tinuing in the air with one engine, in 
the event of the other one’s failure. 
The ANT-35’s gross weight is 14,- 
500 lb.; wing span 68 ft. 3 in.; wing 
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area 625 sq. ft. Light-and-sound sig- 
nals inform the pilot whether the re- 
tractable undercarriage is in or out. 
A large fuel supply distributed in four 
tanks enables this ship to fly without 
landing for more than 1,243 miles. It 
is provided with dual controls, instru- 
ments for night and blind flying under 
any meteorological conditions, and an 
automatic pilot. 


In construcTinGc ZIG-1, we learn 
from Chief Engineer P. Vinkoff, of 
the Holtzman Plant, the aim was “to 
create a machine which would corre- 
spond to the demands of modern pas- 
senger aircraft. This means above 
all else good speed, an adequate flight 
range without a stop, safety and com- 
fort for passengers. ZIG-1 answers 
these demands.” It is a low-wing all- 
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BY TEST THE HIGHEST FATIGUE RESIST- 
ANCE EVER BUILT INTO AN AIRCRAFT CABLE 


MACWHYTE 


i" Tal 7 Wy 


AIRCRAFT CABLE. 


It is ability to resist fatigue that determines the life of aircraft cable. 
The higher its fatigue resistance, the longer service it can give. 

Several years ago, Macwhyte wire rope specialists set out to 
manufacture a cable that had extremely high fatigue resistance. 
The result is Macwhyte Hi-Fatigue Aircraft Cable—a cable that 
gives more hours of service—lower operating cost. 

That’s why leading manufacturers and airlines are adopting 
this cable as standard equipment. 

Macwhyte Hi-Fatigue Aircraft Cable is available both 
PREformed and non-preformed—both tinned and stainless steel. 


MACWHYTE COMPANY, Kenosha, Wisconsin 
Specialists in the manufacture of Cable, Tie Rods and Braided 
Wire Rope Slings for Aircraft. 


Three Constructions 


lx 19 7x7 7x19 
Non-Flexible Flexible Extra Flexible 


MACWHYTE 


TIE RODS 


ie & e 
‘Streamline Square Round 
Made in accordance with 
A-N specifications to meet 
all tensile, bending and salt 
Spray requirements. 
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Specially built stranding equipment in the Macwhyte 
Wire Rope Mill for Hi-Fatigue Aircraft Cable 
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metal (koltchug - aluminum) _ plane. 
The spacious cabin provides comforta- 
ble accommodations for 12 passengers 
and two pilots. There are also bag- 

e compartments, a toilet room, buf- 
fet and a clothing closet. Cabin fur- 
nishings received special attention, 
with the result that there are soft 
chairs with adjustable backs, indi- 
yidual ventilation and lighting. 

Two Soviet M-17 engines of 500 
hp. each are mounted in the ZIG-1; 
in the event of one’s failure, the plane 
may readily proceed on the remaining 
engine. According to preliminary 
calculations the ZIG-1 was to have a 
maximum speed of 205.05 miles an 
hour and cruising speed of 171-174 
mph, Thanks to controllable flaps 
and brake-wheels, the landing speed is 
not to exceed 56 m.p.h. Up-to-the- 
minute equipment and instruments 
for blind flying and night landings 
are at the disposal of the pilot. 


Wumz 1n ENGLAND and other West- 
ern European countries there has been 
discernible of late a certain amount 
of disillusionment with the “flying 
flea” type, the U.S.S.R. is reporting 
excellent results with the tests of the 
“Octiabrenok” machine called an air 
motorcycle by Russians. Designed by 
Engineer P. D. Grushin, the “Octia- 
brenok” has a span of 19 ft. 6 in., 
length of 16.4 ft., and a 24 hp. engine, 
and has good maneuverability with the 
engine either on or off. On its test 
flight Pilot Zhukoff took it to the alti- 
tude of 3,300 feet in 12 minutes and 
stunted it. On other test flights it 
attained 84 m.p.h. It is said that 
with the substitution of a more eco- 
nomical engine it will fly non-stop for 
at least 621 miles. Designer Grushin 
asserts that it is superior to foreign- 
made aerial fleas because it cannot 
80 into a nose-dive or spin, even when 
the pilot makes a special effort for 
that purpose. 

—LUCIEN ZACHAROFF 





Stress Ratios 


(Continued from page 29) 
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A Practical case will illustrate the 
simplicity of the method. Test data for 
found steel tubes under combined bend- 
ing and torsion (from Ref. 3) have 
og to stress-ratio form and 

wd in Fig. 2, A single curve, 
Fy happens in this case to be the arc 
4 circle, conservatively represents 


the empirical “interaction curve.” The 
corresponding equation would be 

Be 4 TE ME Bcsacccseves (1) 
In this case R, represents the fraction 
of the allowable pure shear stress util- 
ized and R, the fraction of allowable 
pure bending stress. In running a 
stress analysis it is only necessary to 
show that the numerical value of the 
left side of the equation is less than 
1.0. The method of obtaining a 
“linear” margin of safety will be dis- 
cussed later. 


General Significance 


Before taking up particular cases 
of combined loadings it may be of 
some interest to examine the method 
more closely and to indicate its general 
significance. The equation which was 
given for the illustrative case in the 
preceding discussion can be general- 
ized into a very useful form which, for 
cases involving only two types of 
loading, is as follows: 

ie Ss ee (2) 
The effects of varying the exponents 
a and b can be seen from Fig. 3. It is 
obvious that when a and b are each 
equal to 1 we have a straight line for 
the interaction curve. Making one ex- 
ponent equal to two yields a parabola. 
With each exponent equal to 2 we get 
a circular arc. As we increase the ex- 
ponents the curves approach the 
boundaries given by Ri = 1 and R, 
= 1. With infinite exponents we 
should therefore attain complete in- 
dependence, or zero interaction. This 
suggests that the basic equation should 
have the form 


i 1 
a b 
ke Se ae (3) 


in which the value of the terms a and 
b would denote the degree of inter- 
action. Although attractive in form, 
this equation is not as simple as Eq. 2, 
which will be preferred for engineer- 
ing purposes and will therefore be used 
in the following discussion. 


Apply Common Sense 


An interesting advantage of the 
stress-ratio method is its adaptability 
to intuitive reasoning and common 
sense, which is important in all engi- 
neering problems. It is reasonable, for 
instance, to assume that two loading 
conditions of very similar nature would 
give a straight line interaction curve, 
indicating direct addition of the ef- 
fects. On the other hand, conditions 
in which the critical stresses or forces 
are not acting at the same angle or at 
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the same point could be expected to 
have a lesser degree of interaction. 

The case of combined bending and 
torsion is of this type. In a thin-walled 
tube the failure is produced by normal 
compressive stresses (mot shearing 
stresses) resulting from the combina- 
tion of the stresses due to bending and 
torsion. Since we know that the nor- 
mal stresses due to torsion act at an 
angle of 45 deg. from those due to 
bending it is not surprising to find that 
the interaction curve is a circle, de- 
noting less interaction than the straight 
line which we assumed would hold for 
stresses of the same nature. (Those 
acquainted with vector analysis will 
interpret the circle simply as the re- 
sult of considering the straight line 
equation to be a vector equation, the 
vectors acting normal to each other. 
This parallels the loading condition, 
in which bending and shear loads act 
normal to each other). 

The engineer can often supplement 
a few test data by plain reasoning to 
obtain a conservative interaction curve, 
based on his knowledge of the relative 
“viciousness” of the loading condi- 
tions involved. An important point in 
this connection is the fact that the 
end points of the interaction curve are 
always correct; at least they ac- 
curately represent our knowledge of 
failure under simple loading condi- 
tions. This greatly reduces the prob- 
able error involved when one type of 
loading predominates. A further ad- 
vantage of stress ratios, which hardly 
needs to be mentioned, is that a single 
interaction curve will often be found 
to hold for different mechanical prop- 
erties and even for different materials. 
This feature is particularly useful in 
dealing with heat-treated materials. 


Margin of Safety 


It is possible to obtain what is 
known as a linear margin of safety 
directly from the interaction curve. 
This method, which was first intro- 
duced in the 1933 edition of Aero- 
nautics Bulletin No. 7-A by one of the 
authors, and which now appears in 
Aero. Bulletin No. 26, is illustrated 
in Fig. 3. 

Assuming that the applied values 
of R, and R, are known and are given 
by A and B, a point, P, can be located 
on the diagram, as indicated. A line 
drawn through this point and the 
origin, O, is extended to intersect the 
interaction curve at Q, giving cor- 
responding values of R, and R, equal 
to C and D. respectively. The “factor 
of utilization” is obtained from the 
ratio of B to D or A to C, both ratios 

(Turn to page 66) 





























Cuno Oil Filter— 
Automatic self cleaning type an- 
nounced by Cuno Engineering 


RECENTLY INTRODUCED by The Cuno 
Engineering Corporation, Meriden, 
Conn., a new model aircraft engine 
oil filter features automatic self clean- 
ing. Using the well known Auto- 
Klean principle, this new unit incorpo- 
rates a compact, self-contained oil 
operated mechanisim which cleans the 
filtering element continuously while 
the engine is in operation. Oil to be 
filtered is introduced in the space sur- 
rounding the filtering element, a stack 
of wheel shaped discs spaced only 
0.0035 in. apart, and passes between 
the disc rims to the central passages 
leading to the filter outlet. Solids, lint, 
gummy and other foreign substances 
are retained by the disc edges and a 
series of cleaner blades so mounted as 
to comb clean each individual filter 
slot when the cartridge is rotated, car- 
ries away all accumulations on the 
filter surfaces. Power to drive this 
combing unit is obtained from the 
engine oil itself, depending on the dif- 
ference in oil pressure between dis- 
charge and suction sides of the lubri- 
cating oil pump. The new automatic 
self-cleaning filter was developed in 
conjunction with the Wright Aero- 
nautical Corporation. — AVIATION, 
June, 1937. 


DeVilbiss Pump— 


Type QB pump circulates non 
pigmented finishing materials 
from container to spray gun 


FIRST EQUIPMENT OF ITS KIND to be 
offered, a new fluid circulating pump, 
Type QB, for delivering clear varnish, 
lacquers, dopes, and other non pig- 
mented materials direct from the ship- 
ping container to the spray gun has 
been developed by the DeVilbiss Com- 
pany of Toledo, Ohio. Operation of 
the unit is by electricity or air motor. 
Mounted directly on the shipping con- 
tainer, the unit pumps thd fluid di- 
rectly through the spray gun, saving 
time and producing a high quality of 





What's New in Accessories, Materials, Supplies, and Equipment 











Cuno oil filter. An engine oil filter 
that is self cleaning—Cuno Engineer- 
ing’s latest. 














DeVilbiss type QB pump for handling 
dopes and varnishes. 


AVIATION 
June, 1937 


44 


work due to the even pressure main- 


tained on the spray gun.—Avzation, 
June, 1937. 


Concealed Chute 


New Switlik parachute completely 
enclosed in chair upholstery. 


INCORPORATING all the features of the 
standard Switlik Safety Chute, the 
new Switlik Chair Chute at the same 
time provides complete concealment 
of the harness. The chute is so up- 
holstered as to harmoniously match 
the cabin interior of the plane in 
which it is used and there is no evi- 
dence of the presence of a parachute 
other than the connector snap and 
“D” ring protruding from opposite 
sides of the chair back upholstery and 
the seat cushion. A tug at the hard- 
ware by the seated passenger pulls 
the shoulder straps quickly out into 
position and the harness is quickly 
adjusted to compensate for size of 
the individual by a simple sliding 
adapter arrangement connecting the 
lift webs. The lap strap is as easily 
adjusted for size and on arising the 
passenger finds that the parachute 
pack lifts out of the chair back easily. 
—AVIATION, June, 1937. 


Low Price Radio 


Two-way unit by Lear has crystal 
control 


AIMED AT THE PRIVATE PLANE FIELD, 
the newest two-way Learadio T30-R3 
equipment should prove of wide_in- 
terest for its combination of unusually 
low price and wide range of desirable 
features. A crystal controlled, 100 per 
cent modulated set of 300 watts out- 
put, the new Learadio provides multi- 
frequency transmission with choice of 
telephone or telegraph. Although rug- 
gedly built, the size of the equipment 
is quite small, and the weight com- 
plete only 24 lb. A number of ac- 
cessory units are available for spe 
cialized installations, such as the 
Learadio motoreel, remote control unit, 
and special antenna for seaplane use. 
—AVvIATION, June, 1937. 
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**24’’ was designed for the 
private flyer--the man who desires an airplane for 
personal transportation. In this field it has achieved a wide popularity-- 
(1) because it is a delightful airplane to fly; amateurs and experts feel 
equally at home in it; (2) because it combines quick take-off, rapid climb, 
excellent ceiling and marvelous landing control with a two-mile-per-minute 
Cruising speed; (3) because an average fuel consumption of nine gallons 
per hour spells real economy; (4) because it incorporates the highest 


standards of quality construction--FAIRCHILD STANDARDS! 





The Ranger powered “24” embodies numerous These features, combined with superb construc- 


features which are distinctly appealing to the tion and splendid flight characteristics, mean 
private owner. In design the in-line engine-— confidence, economy of eperation end malate- 
with its small frontal area—lends a sleek, racy ; : 
. ae nance—and a feeling of being perfectly at ease 
appearance. In operation, the vibration-free 


power, the absence of routine valve checks, the while flying. All Ranger powered models are 


engine-driven generator, cabin operated gas of the De Luxe type—featuring exceptionally 
drain and oil temperature controls are refine- attractive exterior and interior combinations— 
ments which add greatly to flying pleasure. styled by Loewy. 


The Standard “24” — Warner powered — 
featuring the highest payload in its horse- 
Power class, accommodates four people with 


forty gallons of fuel, baggage and accessory 


allowance, 


Its amazing take-off and climb, 
ts ability to get in and out of the smallest rd e 
fields, plus fly-away price of $5,290 (the 
lowest Priced 4-place cabin in America) 


make it an outstanding value for any type 


of operation. Write for full details. H A G E R & T Oo Ww N - M A R Y L A N D . 
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QUESTION 22: To what extent does the 
family of a prospect for instruction or air- 
plane purchase influence the sale? How do 
you sell the family? Do you invite his wife 
for a demonstration or do you evade the 
issue entirely? If you see fit to bring her 
into the negotiations, at what point in the 
selling process is it most effective? What 
ideas have you found most effective in 
“selling the lady?” 


Sell the Whole Family 


WE HAVE FOUND FROM EXPERIENCE 
that all members of a family, espe- 
cially a wife or husband must be 
agreeable to the proposition. To sell 
the whole family requires one or more 
flights of a very conservative nature. 
It is largely a matter of education and 
every family is different. Most wives 
have the idea that when the subject 
is first mentioned by her husband that 
he is trying to invent a new method 
of suicide. This may be a bit exag- 
gerated but the one big idea that must 
be sold to her is that flying is safe. 
This can usually be done if the woman 
is at all reasonabl. and open-minded. 
However, we have lost many a student 
and sale of an airplane because of our 
lack of ability to convince the wife 
that her husband won’t kill himself if 
he takes up flying —A. Extiorr Mer- 
RILL, Pres., Washington Aircraft & 
Transport Corp., Boeing Field, Seattle, 
Wash. 


Please the Women 


THE FAMILY OF A PROSPECT for air- 
plane sales sometimes influences the 
sale greatly. The best possible meth- 
od we have found to sell the family is 
through education as to the real facts 
about flying. We always go the limit 
to please the woman in the case be- 
cause she frequently has the last word 
regarding the sale. Where and when 
we bring her into the negotiations de- 
pends entirely on the individual case. 
It must be determined on the basis 
of experience. There are many ideas 
that can be introduced to “sell the 
lady” on the advantages of flying. 
Chief among these are an appeal to 
the natural desire to travel. Certain 





An exchange of ideas on the problems of the commercial aviation industry 


types of prospects’ wives react favor- 
ably to sales arguments pointing out 
the prestige attached to airplane own- 
ership. Others are happier in the 
realization that an airplane broadens 
one’s horizon. In final analysis it 
depends on how successful you are 
in sizing up your prospect and those 
members of his family you must sell 
along with him—The H. C. Robbins 
Company, Waco Sales, Cleveland Mu- 
nicipal Airport, Cleveland, Ohio. 


QUESTION 23: What solution have you found 
for smoothing out week-end and holiday 
peaks in the use of equipment? Do you 
maintain enough airplanes for slow day re- 
quirements and rent equipment from other 
operators when needed, or do you find it 
more profitable to have ships idle during 
the week? 


Appointment Control: Helps 


THE PROBLEM OF SMOOTHING OUT THE 
PEAK in flying school business on 
week-ends and holidays is always a 
difficult one and it is particularly 
acute in a school such as the one we 
operate because of the large number 
of students who must study flying in 
their leisure time outside of working 
hours. 

First of all we encourage students 
to come out on week days even if 
they have to get up very early in the 
morning before business hours. In 
this we are fairly successful but the 
fundamental weakness in the arrange- 
ment is that if a student is enthusias- 
tic enough to rise at 6 A.M. to get 
in flying time, he usually wants to 
come around on every possible holi- 
day, Saturday, Sunday and in fact 
at every opportunity when his purse 
permits. 

We have developed an appointment 
sheet form (See Aviation, May, 1937, 
page 27) which we have found very 
helpful in keeping our dates straight 
during rush periods. The sheet con- 
sists of a ruled form with vertical 
columns for each of our regular ships 
and with provision for two relief 
ships and horizontal columns for each 
15 minute period from 7 A.M. to 7 
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P.M. The last fifteen minutes of each 
hour is held open in making advance 
appointments and is used for emergen- 
cies, such as students who turn up 
without appointments or extra long 
flying periods. This leaway, plus 
that afforded by relief ships, has done 
much to help us smooth out our traffic 
peaks. 

It is sometimes necessary to hire 
relief ships when needed from local 
operators on our airport.—RICHARD 
SPENCER, Founder, The American 
Escadrille, Floyd Bennett Airport, 
Brooklyn, N. Y. 


Discount for Early Flying 


WE HAVEN’T FOUND a Satisfactory so- 
lution to take care of rush business 
on week ends and holidays. We did 
find a plan that helped keep the planes 
busy in the mornings of Sundays and 
holidays which relieved the afternoon 
and evening flying. We offered a 10 
per cent discount on flying done be- 
fore ten o’clock in the morning. This 
brought some pilots and students out 
earlier.than usual and enabled us to 
do ddditional flying the rest of the 
day.—A. Elliott Merrill, President, 
Washington Aircraft & Transport 
Corp., Boeing Field, Seattle, Wash. 


Don’t Have Idle Ships 


IN OUR BUSINESS which is largely spe- 
cial charter service our Sundays and 
holidays are generally the same. The 
high depreciation costs would make it 
too expensive to maintain equipment 
for special extra short time business. 
—The H. C. Robbins Company, Waco 
Sales, Cleveland Municipal Airport, 
Cleveland, Ohio. 


Next Month's 
Question 


QUESTION 24: What methods do you use to 
give your students cross-country flying &* 
perience and at the same time make their 
flying attractive to them? Do you stage aur 
meets, group flights, etc.? If so, how “= 
and how far from the home port do you 9 
How do you guard against mishaps in these 
flights and contests? Have you found such 
activities worth while? 
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POWERFUL ‘HEAVY DUTY’ WRIGHT 


Speed thase Giant 


Transcontinental & Western Air’s new schedules, effective June 15, 1937, 
provide the fastest air passenger service across the United States 


overnight from Los Angeles to New York in 1434 hours . . . non-stop, 
St. Louis to New York in 434 hours. 


A fleet of luxurious TWA “SKYSLEEPER” Planes, built by Douglas, 
will inaugurate this new transcontinental service. These Super-Skyliners 
will be equipped with “Heavy-Duty” G100 Wright Cyclones — the 


most powerful aircraft engines in use on any airline in the world—with 
the highest U. S. Government A.T.C. horsepower rating! 
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CYCLONES 
SRYSLEEPERS 


The Douglas TWA “SKYSLEEPERS” have established a new stand- 
ard of transcontinental travel by air. Each plane is licensed to carry 


25 passengers and is equipped with large comfortable sleeping berths 
and deluxe divan chairs. 


The “Heavy-Duty” G100 Wright Cyclones, installed in the new 
TWA “SKYSLEEPER” Planes, are operated on 55% of available 
power at cruising speed—providing maximum cruising and operating 
efficiency plus a 45% power reserve. 

TWA has flown Cyclone-Powered Douglas airliners 25,000,000 miles. 


WRIGHT 


AERONAUTICAL CORPORATION 





Highlighting recent events in the aviation world 


Howard F. Rough named Assistant Director. 


Seven major 


divisions set up. E. B. Cole named Technical Assistant 


FINAL REORGANIZATION of the Bureau 
of Air Commerce, more or less dis- 
organized since Eugene Vidal resigned 
the directorship on March 1 and Fred 
Fagg was appointed to succeed him, 
was announced late in April. 

Bureau reorganization had been ex- 
pected for some time, after the Cope- 
land Air Safety Committee had se- 
verely criticized the old set-up. 

To succeed Maj. R. W. Schroeder 
(resigned to go with United Air Lines 
as operations manager) as Assistant 
Director, Commerce Secretary Roper 
appointed Howard F. Rough, terri- 
torial manager of the Aviation Divi- 
sion of the Gulf Refining Company. 
Mr. Rough is a Bureau man of old. 
He joined the Bureau (then Aero- 
nautics Branch of the Department of 
Commerce) in 1928, and in 1929 was 
made Assistant Chief of the Inspec- 
tion Service. In 1931 he was trans- 
ferred to the Detroit inspection 
district, as supervising aeronautical in- 
spector. 

The next day, April 29, Assistant 
Secretary Johnson gave details of the 
new setup under which the Bureau 
will function. Under the Director and 
Assistant Director, to whom E. B. 
Cole, Secretary of the Illinois Aero- 
nautics Commission, will- act as Tech- 
nical Assistant, the Bureau will con- 
sist of seven divisions, each with its 
own chief. The first is Airways En- 
gineering, to be headed by Charles I. 
Stanton, for many years chief engi- 
neer in the Air Navigation Division. 
This division will embrace sections 
on construction and maintenance, with 
their respective functions kept quite 
distinct. No. 2, Airways Operation, 
will be headed by Earl F. Ward, who 
organized the Bureau’s Airways Traf- 
fic Control system. This Division 
will deal with all airways operations, 
including traffic control and radio 
communication. 

The Safety and Planning Division, 


for which no chief has yet been 
named, will carry on all the develop- 
ment and promotional work for the 
Bureau, including studies to be made 
for all other Bureau divisions. The 
airport section will be included in this 
research program, 

The service agency for the Bureau, 
the Administrative Division, will be in 
charge of John S. Collins. 

The Information and Statistics Di- 
vision, headed by Frederick R. Neely 
since about 1930, is at present with- 
out a chief, as Neely resigned on May 
22 to join the aviation departmerit of 
Gulf Oil, as assistant to Maj. Al 
Williams. 

Bryan M. Jacobs, Chief of the Air- 
line Inspection Service after Maj. 
Schroeder was named Assistant Di- 
rector of the Bureau, will head the 


new Certificate and Inspection Diyj- 
sion. This Division includes five sec. 
tions heretofore grouped with the 
regulatory activities of the Bureau, 
and two new ones, Airline Inspection 
Service (Interstate) and Airline In- 
spection Service (International), 
under J. B. Jaynes and E. L. Yura 
vich, respectively. 

Chiefs of the other sections of Cer- 
tificate and Inspection will be L. V. 
Kerber, Aircraft Airworthiness; R, S. 
Boutelle, General Inspection Service; 
Dr. R. F. Whitehead, Medical; Harry 
Agerter, Airways Inspection Service, 
and Ward Davis, Link Trainer 
Service. 

The seventh Division under the 
reorganization will be Regulations and 
Enforcement, headed by Denis Mul- 
ligan. 

To deal with all matters affecting 
policy within the Bureau, a Policy 
Board consisting of the Director, As- 
sistant Director, and heads of the 
seven divisions, with the Technical 
Assistant as Secretary, will be estab- 
lished. 


Atlantic Record Broken- 


Merrill and Lambie set five day New York-London round trip 
mark, fly 24 hrs. blind on westward crossing 


COMPLETING THE FASTEST ROUND-TRIP 
ATLANTIC CROSSING ever made by any 
means of transport, Henry T. (Dick) 
Merrill and John S. Lambie set their 
Lockheed Electra down on Floyd Ben- 
nett Field, New York, April 14, after 
a 24 hr. 22 min. 25 sec. flight from 
Southport, England. Just 35 sec. un- 
der five days earlier, they had lifted 
off the runway at Floyd Bennett for 
the eastward crossing. 

The flight was a successful com- 
mercial venture, its principal purpose 
to bring back pictures of King 
George’s coronation for the ever-hun- 
gry American press. One of its most 
significant aspects, time playing the 
important role it did, was that it was 
made with almost no regard for 
weather. On the return trip the fliers 
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had a 24-hr. stretch of blind flying, 
relying almost entirely on their Sperry 
Gyropilot and RCA Radio Compass. 
The Pratt & Whitney Wasp engines, 
according to Merrill, functioned pef- 
fectly, as did the Hamilton Standard 
constant speed propellers. 

Only mechanical failure was a gas 
line gage, which, indicating a danger 
ously low fuel supply, brought the 
fliers down at Squantum, Mass., for 
a 22 minute stay. There they found 
they still had 170 of the original 1,32 
gal.—about four hours—and continu 
on to New York. , 

Radio communication  equipmes! 
consisted of a Western Electric Typ 
13-C 50 watt transmitter, modified sor 
use of three frequencies, and a West- 
ern Electric Type 12-D receiver. 
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transmitter, which operates on both 
yoice and telegraph, was used for di- 
rect radio telephone communication 
with Newark Airport for the first 900 
miles, and for radio telegraph until 
Merrill and Lambie were only 100 
miles off the Irish coast. 

In charge of technical arrangements 
for the flight was Albert I. Lodwick, 
of the Curtiss-Wright Corp., long- 
standing friend of Dick Merrill. Fi- 
nancial backing came from Ben Smith, 
a New York broker who was indulg- 
ing an aviation hobby. He purchased 
Merrill’s Lockheed, the Daily Express, 
from Harold S. Vanderbilt for a re- 
ported $55,000. It was a standard 
Electra, powered with 550 hp. Wasps, 
and was, incidentally, the 65th Electra 
to be placed in service and the seventh 
Lockheed to make an Atlantic cross- 


ing. 


Ocean Progress— 


Western terminals settled, PAA 
prepares for Bermuda flights 


START OF PRELIMINARY ATLANTIC 
FLYING seemed definitely in the offing 
by early May, with experimental 
flights by Pan American on the Ber- 
muda - New York leg scheduled for 
late in that month. One of PAA’s 
Sikorsky S-42B boats was being fitted 
out at Bridgeport for this work. 

The terminal difficulties on this side 
of the ocean seem well settled. New 
York, long doubtful whether it would 
have a part in the venture, breathed 
easier. April 21 the city’s Sinking 
Fund Commission voted favorably on 
a huge project for the improvement 
of the city’s Municipal Airport No. 2, 
at North Beach in Queens. Long idle, 
except for fixed base operations, and 
long urged as an ideal site within the 
metropolitan area for a major air ter- 
minal, North Beach has ample facili- 
ties for both land and water craft, is 
within 15 or 20 minutes of mid-town 
New York. 

Ultimately, the improvement project 
will cost up to $8,000,000, and will 
provide extension of land facilities and 
dredging for flying boat operations. 

Also to be used as terminals will 
be Baltimore, where a vast improve- 
ment program is under way, and 
Charleston. All three points along the 
rd will have their share of 
taffic, choice of port depending largely 
on weather, 
sajiflomatic difficulties were finally 
of . April 20, when representatives 
Irish “a Britain, Canada and the 

ree State met in the office of 


Commerce Secretary Daniel C. Roper, 
and presented Pan American with non- 
exclusive permits for operating in and 
out of terminals situated in their re- 
spective countries. (See page 19). 
Following this award some criticism 
was voiced, suggesting that Pan 
American Airways was being given 
monopolistic preference among Amer- 
ican companies for operation of the 
service. To this Secretary Roper re- 
plied that “any American air transport 
company might have and still may 
apply for landing rights ... and re- 
ceive the same United States’ ap- 
proval already given.” In the matter 
of mail contracts, the secretary said 
that they would be let after inviting 
bids, “according to Post Office De- 
partment statements.” 

In the matter of Atlantic routes, 
Pan -American has several in mind; 
none is definitely selected as yet, be- 
cause Atlantic flying experience has 
been too limited. Planes may start from 
any one of the three American ter- 
minals (New York, Baltimore, 
Charleston), and a number of com- 
binations of legs are possible there- 
after. The three most likely, assuming 
a start from New York, would be New 
York - Bermuda - Azores - Lisbon - 
London, for a total of 4,865 miles. The 
Northern route would run from New 
York to Shediac, N. B. to Botwood, 
the great new base being constructed 
in Newfoundland by Great Britain, to 
Foynes, at the mouth of the River 
Shannon in Ireland, then to South- 
ampton, the temporary British flying 
boat base. Total mileage this way 
would be 3,417. These two are the 
principal ones being considered. Other 





possibilities are via St. Johns, New- 
foundland, then to the Azores, and on 
to London via Lisbon. This St. Johns- 
Azores over-water flight is only 1,359 
miles. Also possible is a far Northern 
route by way of Labrador, Greenland, 
Iceland, Copenhagen. 


Douglas DFs Go to Far East 


RECENT DOUGLAS SHIPMENTS have 
included two of the new 32 passenger 
twin engine DF flying boats, one each 
going to Russia and Japan Air Trans- 
port, the second of such planes for 
each customer. Japan Air Transport 
is understood to be placing the Doug- 
las boats on the Japan-Formosa run. 


More West Coast Plants 


IN ADDITION to expansion of existing 
aviation factories the Southern Cali- 
fornia aviation industry reports sub- 
stantial new plants established. The 
Aluminum Company of America has 
purchased a new factory site in Ver- 
non, southeast of Los Angeles, and 
will immediately provide facilities for 
production of aluminum required by 
aircraft manufacturers of that section. 
Thompson Products, Inc. late in April 
announced purchase of Jadson Motor 
Products Co., Bell, and gave assur- 
ance of enlarged facilities for the 
manufacture of valves and pistons. 
Although declining to make a positive 
announcement, William R. Angell, 
president of the Continental Aircraft 
Engine Co., has hinted that his com- 
pany would probably establish a fac- 
tory in Los Angeles soon. 








NEWEST IN CLIPPERS 


is this 50-ton Boeing, which will be powered with four Wright Cyclone R-2600 
engines of 1,500 hp. each. Intended for Pan American's transatlantic service, the 
six boats will be ready for test flights early next fall. 
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Goodrich Tires and De-Icers Used 
Exclusively on all of American Air- 
lines’ Newest Luxury “Flagships” 


Fr carrying a little more than a thousand 
passengers its first year, American Airlines 
has steadily climbed in importance, transport- 
ing more than 255,000 passengers in 1936 
alone. Between 7 and 32 “American” planes are 
now in the air every minute of the day and 
night, radiating from 57 principal cities and 
spanning 6,715 miles of route. 

This puts a responsibility upon “American” 
which it meets with carefully trained personnel, 
the latest in equipment and every known safety 
device. When Goodrich developed the De-Icer, 
American Airlines was among the first to give its 
passengers this vital protection on winter and 


high altitude flights. And “American” specifies 
Goodrich Airplane Silvertown Tires for extra 
safety and smoothness on landings and take-offs. 

Today more than ever, plane makers, large and 
small, and air lines all over the world turn to 
Goodrich for safer tires, for protection against 
ice and for more than 40 other products spe- 
cially made to increase the safety and efficiency 
of their planes. Whether you’re building a single 
plane or planning a fleet of super-liners, Good- 
rich has the experience and equipment you need. 
See your nearest Goodrich dealer or write, Dept. 
634, Aeronautical Division of The B. F. Good- 
rich Co., Akron, Ohio, for complete information. 
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ONE OF “AMERICAN’S” OLD-TIME FLEET. In its early days 
American Airlines flew its passengers in these Goodrich-equipped 
tri-motored Ford Transports, well-known for their leading role 
in popularizing air travel. Last February ‘‘American’’ flew its 
millionth passenger—and that plane, too, was Goodrich-equipped ! 
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NO ICE CAN STAY. The continuous inflation and 
deflation of the huge wing ‘‘shoes’’ shown above 0a 
this American Airlines plane—allows ice no foothold. 
Ice is cracked and blown away as soon as it forms. 
And—protecting still another vital point—the ‘‘Spinner 
and “Slinger Ring’’ assembly, developed by Goodrich, 
keeps propellers and hubs free from dangerous 1c 
formations. Aviation engineers acclaim the Goodrich 
De-Icer as one of the most outstanding contributions 
to safe flying, a protection now used by air lines all 
over the world. 
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Wore Lit 2 Weldon 
GOODRICH #® SAFETY 


AMERICAN AIRLINES’ SLEEPERS—OLD AND NEW 
Above: One of the Goodrich-equipped Curtiss-Wright Con- 
dors with which American Airlines established the nation’s 
first trans-continental sleeper plane service in 1933. 

Below: One of American Airlines’ 8 giant new Douglas Flagship 
Sleeper Planes operating overnight between New York and 
Los Angeles with luxurious sleeping accommodations for 14. 
This great fleet along with 17 luxurious Flagship Club Planes 
for day flights are all Goodrich-equipped for safety. 
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With the authority of 10 years’ flying experience 
and a flying record of over 100,000,000 miles, 
United Air Lines describe their new Douglas- 
built “MAINLINERS” as “America’s most lux- 
urious land planes, now affording a 15%-hour 
3-stop California-New York service.” Of this 
new fleet, ten are 21-passenger club-type day 
planes, ten are deluxe 14-passenger “Skylounge” 
planes, and eight are sleeper planes. * * * * 
In the controls of all of these, in keeping with 
the best standards making for speed and de- 
pendability, are NORMA-HOFFMANN PRE- 
CISION BEARINGS, which are also employed 
in the two 1150 H.P. Pratt and Whitney “Wasp” 
engines; in the Sperry gyro-pilot; and in the 
Pioneer and Kollsman instrument equipment. 


“Where the bearings must not fail”—on 
land, at sea, and in the air—NORMA- 
HOFFMANN Precision Bearings are the 
choice of engineers and designers of 
planes, engines (including superchargers), 
engine accessories, control apparatus, in- 
struments, radio equipment, cameras and 
landing field equipment. 


The NORMA-HOFFMANN PRECISION line 
of ball, roller and thrust bearings comprises 108 
distinct series embracing over 3000 catalogued 
sizes (including the aircraft control bearings 
pictured below)—a PRECISION BEARING for 
every load, speed and duty in aviation service. 
Write for the Catalog and special Aircraft Con- 
trol Bulletin. Let our engineers work with you. 


NORMA -HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 


PRECISION BALL, 


ROLLER, 
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AND THRUST BEARINGS 








Hindenburg Burns— 


First trip of season ends in trag- 
edy. Investigations seek cause. 


No SHADOW FOREWARNED THE WORLD 
of faming disaster when the Zeppelin 
Hindenburg shuttled calmly back and 
forth across the Atlantic last year. 
But her first trip of a scheduled eigh- 
teen for this season also proved to 
be her last—and wrote what seemed 
like a black “finis” in smoke for the 
eforts of American lighter-than-air 
die-hards. 

Originally due to dock at Lakehurst 
Naval Air Station about six o’clock 
on the morning of May 6, the vast 
dirigible actually didn’t arrive at the 
field until 4:15 in the afternoon, hav- 
ing been delayed by headwinds across 
the boisterous North Atlantic; then 
high winds prevented her landing, and 
Capt. Max Pruss, her commander, 
headed out to sea. A little after seven, 
thunderstorms over the station moved 
off, and the ship was brought in for 
a landing. 

But she never officially did land. 
At 7:20 her mooring lines were 
dropped, and a ground crew of some 
200 began walking her to the mast. 
At 7:23 a muffled explosion and a 
tush of flame stung spectators to the 
realization of the holocaust to come. 
And at 7:23:32—just 32 terrible sec- 
onds later—the proud Hindenburg was 
acrumpled mass of smoking junk. 

Of the 97 passengers and crew 
aboard, 35 lost their lives, including 
the veteran Capt. Ernst A. Lehmann, 
who was aboard in an advisory ca- 
pacity. That the other 62 escaped 
seemed little short of miraculous, con- 
sidering the speed of the tragedy, the 
intensity of the hydrogen fire, and the 
completeness of the destruction. 

Immediately investigating boards 
descended on Lakehurst. From Wash- 
ington, appointed by Commerce Secre- 
tary Roper, came a committee headed 
by South Trimble, Jr., Commerce De- 
Pattment Solicitor, and assisted by 
Maj. R. W. Schroeder, Assistant Di- 
tector of the Bureau of Air Com- 
merce, and Denis Mulligan, chief of 
the regulations and enforcement divi- 
sion of the Bureau. Four technical 
advisors were asked to assist: Com- 
mander Charles E. Rosendahl, Amer- 
as No. 1 airship protagonist and 
commandant of the Naval Air Station 
at Lakehurst; Lieut.-Col. E. de F. 
cranes, U.S.A. (ret.); Col. Harold 
sa technical advisor to Sen- 

opeland’s Air Safety Committee, 

- Gill Robb Wilson, Aviation Com- 
issioner for New Jersey. 

is board opened hearings into the 


cause of the accident on May 10. Con- 
sensus of opinion, as this goes to 
press, is that the primary cause of the 
fire was the use of hydrogen as the 


lifting agent. Secondary cause—what 
made the hydrogen catch fire—is as 
yet undetermined. A number of theo- 
ries have been advanced: static elec- 
tricity accumulated during the thunder- 
storm; sparks from the exhaust of the 
after port engine, near which the fire 
apparently started; a propeller failure, 
induced when the engine was reversed 
to check forward way, which ripped 
into the frame and severed electrical 
connections. 

A Navy board of inquiry, headed by 
Capt. Gordon W. Hines, was to hold 
its hearings after the Commerce board 
got through, and official Navy interest 
concerns only Navy angles: possible 
blame attached to Navy personnel, 
and extent of loss to Navy property. 


May 14 a German commission 
joined forces with the American 
board. The German group, headed 


by Dr. Hugo Eckener, 68-year-old dean 
of airship experts, arrived in New 
York May 13 and proceeded imme- 
diately to Lakehurst. Besides Eckener, 
it consisted of Dr. Ludwig Duerr, 
chief construction engineer for the 
German Zeppelin Company, Dr. Guen- 
ther Bock, Professor of Aerodynamics 
at the Charlottenburg Technical Insti- 
tute, Professor Max Deickmann, radio 
expert, Friedrick Hoffman, of the 





German Research Bureau, and Lieut.- 
Col. Joachim Breithawpt, of the Ger- 
man Air Ministry. 3 

Meanwhile a clamor arose over he- 
lium, that now-magic word meaning 
safety from fire and explosion—and 
about eight per cent less lift and five 
times higher cost than hydrogen. Ger- 
man dirigible technique (valving heav- 
ily during descent) dictates use of the 
less expensive gas. But helium, prac- 
tically speaking, is a U. S. monopoly, 
requires the approval of three cabinet 
members to allow its sale abroad. 

Recently a liberalizing amendment 
to the law restricting export was 
rushed from its Senate committee, but 
even if it passes, the biggest obstacle to 
use of helium would still be cost— 
first cost as well as the loss of pay- 
load. 


Martin: Ocean Flier 


Marks 25th anniversary of Cata- 
lina flight, pilots China Clipper 


TWENTY-FIVE YEARS of seaplane de- 
signing and flying was’ celebrated 
May 10 by Glenn L. Martin. To 
mark the day, he flew the China 
Clipper, product of his own brain 
and factory, and loaned for the oc- 
casion by Pan American Airways, 
from Newport Beach, Cal., to Santa 
Catalina Island. With him went his 
mother, who in 1912, when he flew 





CHINA CLIPPER 








Wide World 


CLIPPER-BUILDER MARTIN 


Waves from the bow of the China Clipper, which May 10 he flew from the mainland 
to Santa Catalina Island to repeat an accomplishmen t of 25 years ago. 
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Wide World 


LOCKHEED FOR STRATOSPHERE 


Long a secret project for the Army Air Corps, this sealed-cabin Lockheed, powered 
with two twin row Wasp engines, will be ready for delivery in June. 


over the same course to make the 
first over-ocean airplane flight, fast- 
ened in bamboo struts with silk 
thread and hairpins. 


Porterfield Moves 


INCREASED SPACE to permit the pro- 
duction of three ships daily was 
announced May 15 by the Porter- 
field Aircraft Corp. The new factory 
at Kansas City, Mo., contains more 
than 50,000 sq.ft. of floor space, was 
necessitated by the largest order 
backlog in the company’s history. 


Races and Records— 


Endless Caverns offers prize; 
judges picked for St. Louis contest 


THE ENpLEss CAVERNS AIRPORT, End- 
less Caverns, Va., which last year 
established an air record foundation, 
has announced the posting of a cash 
prize of $1,000 for any American pilot 
who, this summer on the Endless 
Caverns Speed Course, will bring 
back to the United States the 100 kilo- 
meter speed record now held by 
France at 295.971 m.p.h. 

Chief Judge of the first Interna- 
tional Aerobatic Competition to be 
held in connection with the St. Louis 
Air Races, at Lambert St. Louis Air- 
port, May 29-31, was to be Major 
Alford J. Williams, according to 
James Rowan Ewing, managing direc- 
tor of the meet. Williams was to fly 
his Grumman pursuit, Gulfhawk, in 
exhibition aerobatic maneuvers, 
though, of course, he would not com- 
pete. Other judges were to be Major 


James H. Doolittle, Lieut. Col. Philip 
R. Love, and Lieut. Cmdr. D. W. Tom- 
linson. Entered for a crack at the 
world landplane speed record was 
Major Alexander de Seversky, flying 
a specially built Seversky. Also en- 
tered for speed races were Mrs. Louise 
Thaden, winner of the Bendix Trans- 
continental Race last Fall, and Marion 
McKeen. 


Newest Bellanca— 


Five place ship for medium price 
field will be in-line powered 


BELLANCA AIRCRAFT CorPORATION, 
New Castle, Del., have released pre- 
liminary information on a new five 
place low-wing monoplane. Designated 
17-20, it has been designed for the 
medium-priced, private market. It ip- 
corporates a stressed skin monocoque 
metal fuselage, and will be powered 
with a “well-known American inline 
motor”—presumably the Menasco, of 
which five have been delivered 
Fuselage construction is said to be 
unique, eliminating many small parts 
and obviating the difficulties of com- 
pound curves. 


Navy Buys Planes 


Two NAvy ORDERS FOR AIRPLANES 
were announced in May. The first,. 
for fifteen amphibians for general 
utility purposes (V/J-class) was 
awarded to the Grumman Aircraft 
Engineering Corp., Farmingdale, N. 
Y., at a contract price of $571,923. 

The second contract went to Curtiss 
Airplane Division of Curtiss-Wright 
Corp. at Buffalo, N. Y., was for 83 
scouting-observation planes (VSO) 
costing $2,119,687. 


Year’s first three months show production totalling $20,500,000, 
auguring prosperous year 


A RECENT REPORT by Leighton W. 
Rogers, President of the Aeronautical 
Chamber, disclosed that total sales of 
American Aircraft, engines, and spare 
parts for the first three months of this 
year were valued at $20,500,000. This 
is a 67.9 per cent increase over the 
same period last year, and seems to 
point to an exceptionally prosperous 
year for the industry. 

Increased activity has been noted 
in many plants during the last month. 


Lockheed Orders—Reports from the 
Lockheed Aircraft Corporation indi- 
cate that a new airline between Auck- 
land and Wellington, New Zealand 
will be in operation shortly. Union 
Airways, Ltd. of New Zealand, a 
subsidiary of Union Steamship Co., 
have ordered three Electras, two of 
which were scheduled for delivery 
late in April and the third late in 
May. The ships are standard ten- 
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passenger Electras, powered with 
Pratt & Whitney Wasp engines. They 
cost in the neighborhood of $165,000. 
Moye W. Stephens, Lockheed pilot, 
was to accompany the planes to their 
destination in order to familiarize 
pilots of the new line with their 
operation. 

Orders for the Model 14, not yet 
test flown, mounted to 19 with North- 
west Airlines taking 8, KLM and 
KNILM 6, an unannounced Eastert 
airline and private or corporate cus 
tomers 5. One of the private buy- 
ers of the new model 14, Lorenz 
Iversen, is installing two G-105 Cy- 
clone engines to attain an estimated 
cruising speed of 280 miles per hour. 
The Pittsburgh manufacturer will use 
this plane for personal travel. 


400 a Month—The Taylor Aircraft @ 
of Bradford, Pa., is laying plans ® 
produce Cubs at the rate of 400 4 
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: The New Silver CUB 


with EDO FLOATS 


Courtesy of POPULAR AVIATION 


The World’s Lowest Priced Seaplane 


Cub has done it again! Now, for the first time in aviation 
history, you can have a splendidly performing, two-passenger 
seaplane for only $1895—hundreds of dollars lower than a 
seaplane was ever priced before! 


The New Silver Cub Seaplane at $1895 gives you double 
value—for this sensationally low price includes not only the 
genuine Edo Floats specially designed for it but also the regular 
wheel landing gear. And each is easily and quickly inter- 
changeable with the other! 


Its dependable, 4-cylinder, motor is an important reason for 
the New Silver Cub’s remarkable performance, inherent 





New Silver CUB Landplane 
Now Only $4270 F.A.F. Bradford 
Down Payment $425, Balance Monthly 











TAYLOR AIRCRAFT COMPANY 
67 A Street, Bradford, Pa., U.S.A. 


Cable Address: CUB 


safety and amazing economy. In fact, all over the country 
owners report gas consumption of less than 3 gallons of gas 
per hour and almost no oil! It lands on river, lake or ocean for 
it iscompletely metallized to protect fuselage and parts 
from salt water. Sales reveal a truly phenomenal demand for 
this combination land- and seaplane that's low in price and 
economical to operate! 


If you prefer the New Silver Cub without floats, you can still 
purchase it at its extremely low price of $1270 F.A.F. Bradford, 
Pa. But with floats or without—the New Silver Cub is avia- 
tion’s biggest value! Order now while you are assured of 
immediate delivery. 


Send today for our new, colorfully 
EE illustrated folder and name of 
. your nearest Cub dealer. Paste 


coupon below on penny post card, if you wish. 


TAYLOR AIRCRAFT COMPANY 
67 A Street, Bradford, Pa., U.S. A. 


Please send me your new, illustrated, free folder 
and name of my nearest Cub dealer. No obligation. 


NAME 
ADDRESS _ eae ie 








CITY 








The New Silver CUB 


THE WORLD’S FASTEST SELLING AIRPLANE 
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Three short sentences give you the facts 
behind the increasing, year after year suc- 
cess of Goodyear Airwheels.* 
















HERE’S the whole Goodyear airplane 
equipment story in a nutshell. Manufac- 







turers use it on some of their first planes. 
Then on a lot more. Then the fleet usually 
comes out in new production 100% Good- J 
year Airwheel equipped. There’s only one 
reason for it. Goodyear airplane equipment 
gives the kind of dependable performance 
every manufacturer strives to build into every 
element of his plane. Dependable safety 
under wheel, that’s what makes the Goodyear 
Airwheel standard equipment on the finest 
private and commercial ships flying today. 
Those big, super-soft shock absorbing Air- 
wheels can be had for your present ship. 
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*IF IT ISN’T A GOODYEAR 
IT ISN’T AN AIRWHEEL 
AIRWHEEL is Goodyear’s trade- 


mark, registered in the U.S. A. and ' 
throughout the world, and is used They should be on your new one: 


to denote that Good year is the exclu- 
sive maker of AIRWHEEL Tires 
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ON YOUR NEW SHIP SPECIFY GOODYEAR AIRWHEELS AND GOODYEAR AIRPLANE BRAKES 
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month. At the end of 1936, capacity 
of the plant was 200 airplanes per 
month but on March 16, fire nearly 
leveled the plant and it will be entirely 
rebuilt. According to sales manager 
Ted Weld, it will take 800 employees 
to turn out 400 planes each month. 


The Wright Way— Wright Aeronautical 
Corporation will spend $1,350,000 for 
additions to its engine plant at Pater- 
son, N. J., according to announcement 
by President Guy W. Vaughan. About 
$500,000 of this will go for new ma- 
chine tools and a new four-story fac- 
tory wing. Two new engine testing 
cells are also included in the program 
for engines up to 1,800 hp. 


Aeroneer—James A. Phillips, Jr., 
president of the Aero Engineering 
Corp., Los Angeles, has reported that 
the company expects its A.T.C. on 
the Aeroneer shortly. First produc- 
tion schedule calls for 25 ships, on 
which more than 100 men will be em- 
ployed. It is expected that these first 
production models will be available 
for delivery early in August. 


New Factory—The contract has been 
let for a $2,000,000 expansion pro- 
gram at The Glenn L. Martin Co. in 
Baltimore. It will add 256,000 sq.ft. 
to the available floor space, including 
a new assembly unit with an unob- 
structed floor measuring 300x450 ft., 
and with head room of 40 ft. 


Further and Faster— 


Kirlines speed up schedules, 
lengthen flights, consolidate routes 


LaTesT move in the fight against air- 
line accidents is an announced experi- 
mentation with the Lorenz blind land- 
ing system. Apparatus for the system 
has been installed by the International 
Telephone & Telegraph Corporation at 
the Indianapolis Municipal Airport, 
where American, Eastern and TWA 
will make tests with it. Extensive use 
of the system is made in Europe. The 
equipment at Indianapolis is under the 
direction of Dr. Ernst Kramar. 


Fastest—The battle over which air- 
line provides fastest service from East 
Coast to West Coast continues. April 
) American Airlines took the lead 
with a 17 hr. 20 min. schedule on the 
kysleeper American Mercury. The 
speed-up was accomplished by shifting 
the route to go through the new air- 
port in Nashville instead of stopping 
at Memphis, thus cutting 20 minutes 
at the previous schedule. But 
on did not hold the lead very 
ong. Five days later, on May 1, 


TWA sliced 31 minutes from the 
schedule of the Westbound Sky Chief, 
bringing the time down to 17 hr. 8 
min. 

Great Gains—American Airlines has 
reported an increase of 44 per cent in 
passenger revenue for March 1937 
over March 1936, and a 34 per cent 
gain over February 1937. Passenger 
miles for the month were 8,921,498, as 
compared with 6,615,802 in March 
1936. Seating capacity, according to 
President C. R. Smith, has been in- 
creased 70 per cent over that available 
last year. 

Non-Stop—A shift in scheduled stops 
on Eastern Air Lines’ New York- 
Miami run took effect April 15. 
Henceforth the only stop on the run 
will be at Washington. Previously 
it was a one-stop run with a refueling 
halt at Charleston. This one-stop sche- 
dule, the “Pan American Express” is 
operated with a Douglas DC-3 21- 
passenger ship. Route miieage be- 
tween Washington and Miami is 989 
miles. 

Ten-Year Cake—Pennsylvania - Central 
Airlines celebrated its tenth  birth- 
day, April 21, by serving birthday 
cake to local dignitaries and passen- 
gers at all scheduled stops. 

Spanish Speakers—Braniff Airway s 
will require of its hostesses the abil- 
ity to speak Spanish. This is because 
many of its passengers, coming 
through the Brownsville gateway, are 
natives of Mexico or Latin America. 
The line will shortly place in service 
five Douglas DC-2’s purchased from 
TWA. 

NPA to WAE—Approval has been 
given by the Post Office Department 
for the transfer of National Parks 
Airways’ mail contract to Western 
Air Express. This will give WAE a 
route extending from Great Falls, 
Montana, by way of Butte and Salt 
Lake City to San Diego. 


Men for Jobs— 


Schools face heavy demands from 
the industry for trained men 


CONTINUED HEAVY DEMAND from the 
aircraft manufacturing plants for 
trained workers finds the country’s 
air schools hard put to it to keep up 
the supply. Frequently practically all 
the schools’ graduating classes are 
absorbed at once. 

This year’s winner of the annual 
W. E. Boeing Scholarship, awarded 
by the Boeing School of Aeronautics 
at Oakland, Cal., is R. Dickson Speas, 
of Massachusetts Institute of Tech- 
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Traffic 


Latest available statistics from the 
Bureau of Air Commerce and the 


Post Office Department—Domestic 
airlines only 


(Millions) 
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—which is the ratio of revenue 
passenger miles for April 
1937 as compared with the cor- 
responding figure for April 


1936, 


For March 1937 the indicator 
stood at 107. 



















































































TAYLORCRAFT SALES MOUNT 


C. G. Taylor, the company’s president, reports orders for 266 ships in the first four 

and a half months of the company’s existence. Here Nat Kohn, (left) of Jersey Air 

Service, northeastern Taylorcraft distributor, watches as two Taylorcraft purchasers 
shake hands. 


nology. His prize is the Boeing 
Airline Pilot and Air Transport En- 
gineering course, the tuition value 
of which is $6,040. Second place went 
to Robert T. Lamson, of the Univer- 
sity of Washington; third, to William 
A. Wichers, Hope College, Holland, 
Mich.; fourth, George 1. Hayes, 
Riverside Junior College, Riverside, 
Cal. 

Newest addition to the flying equip- 
ment at Parks Air College, E. St. 
Louis, Ill., is a 1937 Stinson Reliant, 
SR9B, powered with a 245-hp. Ly- 
coming engine. 

Extensive practical navigational 
training is assured at the Ryan School 
of Aeronautics, Lindbergh Field, San 
Diego, Cal., by the organization of 
week-end trips to San Francisco, Las 
Vegas, and Tucson. These training 
flights have been under the direction 
of Robert Kerlinger, Ryan flight in- 
structor, The return trip on all flights 
is laid out over a different course to 
provide the greatest amount of navi- 
gational experience. 

Student-instructor at the Hobley- 
Maynard Air Service, Inc., Shushan 
Airport, New Orleans, is Miss Edna 
M. Gardner, Her air experience totals 
1,800 hours, and she has soloed 71 
students. Newest addition to the 
Iobley-Maynard flying fleet is a Tay- 
lorcraft, which was scheduled for de- 
livery in April. 

Since Jan. 1, 1937, 42 graduates of 
Roosevelt Aviation School, Roosevelt 
Field, Mineola, N. Y., have been 


placed in positions in the industry. 
The next term at Roosevelt School 
starts July 6. 

Joe Plosser, president of Grand 
Central Flying School, Glendale, Cal. 
reports record Spring enrollment, 
especially in solo flying. So heavy has 
been the demand for equipment that 
Plosser reports four successive week- 
ends when all equipment was sold out 
for the day and a waiting list re- 
mained, 


Lindbergh Flight— 


Tenth anniversary marked by two 
New York gatherings May 20 


To CELEBRATE the tenth anniversary 
of Charles A. Lindbergh’s flight to 
Paris May 20, 1927, two events were 
scheduled for that date in New York. 
First was a luncheon—a sort of re- 
union of the men who worked with 
Lindbergh in his flight preparations 
or were associated with him on his 
return. On the evening of May 20 
The Committee for the Celebration of 
the Tenth Anniversary of the First 
New York-Paris Flight, with the co- 
operation of the Aeronautical Cham- 
ber of Commerce, the National Aero 
nautic Association, and the Institute 
of the Aeronautical Sciences sponsored 
a dinner in Colonel Lindbergh’s honor. 
Chairman of the Committee, which 
includes over 150 top U. S. names, was 
Maj. Gen. James B. Harbord. 
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Loening Appointed 
Kennedy names him Maritime 
Commission aeronautical adviger 


OLD-TIME DESIGNER GROVER LoENING 
has been appointed by Chairman 
Joseph P. Kennedy to be aeronautical 
adviser to the Maritime Commission, 
It will be Loening’s responsibility, in 
his newly-created post, to conduct 
the Commission’s studies of the use 
of aircraft—both lighter and heavier 
than air—in conjunction with the 
Merchant Marine. 


Paris Race Off— 


Bureau will not sanction Lind- 
bergh memorial flight 


OpposiTION to the French govern- 
ment-sponsored Lindbergh Memorial 
Air Race from New York to Paris 
took a positive turn late in April, 
when the Bureau of Air Commerce 
announced that it would refuse to 
sanction it. Col. J. Monroe Johnson, 
Assistant Commerce Secretary, who 
has often expressed disapproval of 
“stunt” flights, said that “no matter 
what the mechanics of the thing are, 
there will be no air race.” What au- 
thority the Bureau will exercise to 
prevent it is as yet undecided. But 
that a way will be found is evident in 
the fact that the State Department has 
notified the French Embassy in Wash- 
ingon that the Commerce Department 
will not permit a start from American 
soil. 


Earnings for Eight— 


The trend to profits continues as 
manufacturers report 


RECOVERY SEEMS definitely to be catch- 
up with depression as eight companies 
report profits, many of them substan- 
tial. Herewith the record for the 
month : 

(Continued on page 61) 





Calendar 


; ional de 
May 26-June 6—First Salon Internationa’ 
Aeronautique, Palais du Centaire, Belgium. 


June 12-20—International Air Show, Interna 
tional Amphitheatre, Chicago, Ill. 


June 26-July 10—Eighth Annual Soaring Meet 
(International), Elmira, N. Y. 


July 23-Aug. 1—Fourth International Aviation 
Meeting, Zurich, Switzerland. 


Sept. 3-6—National Air Races, Cleveland, Obie. 


Oct. 7-8—SAE National Aircraft Production 
Meeting, Los Angeles, Cal. 
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You who intend 
to get ahead should know why 


BOEING SCHOOL of AERONAUTICS 


is able to give career men a definite 
edge in the fight for success 


ALREADY, men who graduated from Boeing School within 
the past few years are standing out in aviation. 

In fact, 85 per cent of the total number graduated 
during the last 3 years are now on their way up with 28 
leading manufacturing and transport companies through- 
out the world! 

Such a record is evidence of the type of men Boeing 
School attracts—and of the thorough training this famous 
“career school” offers you. 


There are sound reasons why Boeing training is out- 
standing. This school is a division of United Air Lines. It 
draws upon a background of over 125 million miles of 
experience in all phases of air operations. And it is in a 
position to confer intimately with manufacturers of aircraft 
and engines. (They frequently write us to fill positions.) 


You study under a veteran staff of 30 instructors— 
specialists with up to 24 years of experience in their fields. 
(Only at Boeing School do you find this: an average of 
one instructor for each seven students!) 


School equipment includes 15 industry-type shops and 
laboratories; 10 planes of 8 distinct types— from a mod- 
¢m, 165 h.p. trainer to 1350 h.p. multi-motored trans- 
port, the largest in any school in the United States. 


Boeing School of Aeronautics is established in a center of 
i activities—zat United’s Pacific Coast base, the 854 acre 
*l-A Oakland airport. Close by is Pan America’s terminus. And 
there are factories and other fields within a radius of 24 miles! 
Get all the facts about United States approved Boeing School 
utics—the school for career men. The coupon will 

you complete information, promptly. 


Next regular enrollment July 6 
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“Air Transport Engineering” and 
“Practical Aeronautical 
Engineering” 


Two new courses, created by Boeing School after 38 months of 
preparation—and extensive consultations with engineers of lead- 
ing manufacturing and operating companies. 

Graduates will find excellent opportunities in the engineering 
fields of Design, Transportation, Sales, Flight, Production—and 
in automotive, semi-technical and general engineering. Either 
course takes 24 months to complete—covers the equivalent of 3 
years of college. Prerequisite: 2 years of pre-engineering at an 
accredited junior college or college. 

SEVEN GROUND COURSES... from 12-week “Aircraft Sheet 
Metals” course to 24-month “Air Transport” and “Practical Aero- 
nautical” engineering courses. 

SEVEN PILOT COURSES...including 18-month “Airline 
Pilot and Operations” course, the standard of America. 


HOW MUCH EDUCATION TO ENTER? 


For 8 important courses you need only a high school education. 
The other 7 courses require various amounts of college or special 
training. 
1937 BULLETIN fully describes school and courses. Contains 
valuable guide to opportunities, qualifications, duties, lines of 
promotion. Prospects and vocational counselors, send for free 
copy today. 


BOEIN 


SCHOOL OF 


Jo] 4) [em le lele)k 


of AERON AUTICS wm fee ate t ine $ 


ERONAUTICS 






rtment T-18, Airport, Oakland, California. 
Please send BOEING SCHOOL BULLETIN without obliga- 
tion to me. (I'm interested in courses checked) : 
© Airline Pilot and Operations () Airline Operations ngineering — 

CO Airline Mechanic (2 years pre-engineering required) 

6 © Practical Aeronautical Engineerin, 

O Aircraft Sheet Metal (2 years pre-engineerin aul 
C Airline Technician (for engineering graduates only 


O Air Transport Engineeri 
© Transport (or) L. C. Piloc 

© Private (or) Amateur Pilot 
© Non-scheduled Inst. Rating 

















O Airline Dis; ing & Meteorology CO) Special Airline Pilot (© Home Study Courses 
(for engineering paiade only) (for Trans pt. Pilots with 400 brs.) (for those in the industry) 
Name Age. 

Address Years in High School. 

City State Years in College ___ 
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PIONEER INSTRUMENTS 


ES aan Ney aL, SPA eta ae miei teed aia teas ncaleaaaaianaenn ene 


PIONEER INSTRUMENT CO,, INC +754 LEXINGTON AVENUE > BROOKLYN, N.Y. 
A. SUBSIDIARY OF = BENDIX AVIA CORPORATION 
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(Continued from page 58) 
UNITED AIRCRAFT CorP.—For the 
quarter ended March 31, net profit 
$698,852. This compares with $350,952 
for the same period a year ago. 
NortH AMERICAN AVIATION, INC.— 
Consolidated net profit for the three 
months ended March 31, $70,318. Un- 
filled orders of the engineering and 
manufacturing divisions amounted to 
$6,013,556 against $1,094,838 a year 
before. 
MacWuiteE Company — Net income 
for 1936 of $267,730, against $182,704 
for 1935. 
Ryan AERONAUTICAL Co.—Net profits 
of $4,233 for 1936. 
Brewster AERONAUTICAL Corp.—Net 
income for 1936, $46,416, equal to 29 
cents each on 162,500 common shares, 
against $5,621 or 3 cents a common 
share in 1935. After deducting fed- 


Dobiveries 


eral surtax on undistributed earnings, 
net income for 1936 was $36,866, or 


23 cents a common share. 


NATIONAL AvVIATION—Reported a net 
profit of $144,588 for the. quarter 
ended March 31 after expenses and 
normal federal income taxes and in- 
cluding $153,332 net profit on sales 
of securities. This report did not take 
into consideration provision for surtax 
on undistributed profits. Net profits 
for the quarter a year ago was $351,- 
296. 


Beech ArircrAFt—For period from 
Sept. 17 to Dec. 31, 1936, net loss 
$3,227. 

THE GLENN L. Martin Co.—Net 


earnings for the first quarter of 1937. 
$339,469. Unfilled order backlog as 
of March 31 totaled $11.002,340. 

BENDIX AVIATION Corp.—For the 
March quarter, a net profit of $806,- 





AVIATION’S report of commercial airplane deliveries for the 


502, equal to 38 cents each on 2,097,- 
663 shares of $5 par capital stock, 
against $860,820, or 41 cents a share, 
for the corresponding first quarter of 
1936. 


NACA Conference 


Twelfth annual meeting reveals 
new free flight tunnel 


THE NACA’s TWELFTH ANNUAL AIR- 
craft Engineering Research Confer- 
ence was held at Langley Field May 
18 and 20. It was held in two sec- 
tions because of the number of aero- 
nautical people attending. 

Among the new exhibits was a free 
flight wind tunnel as well as a free 
flight arrangement for measuring the 
character and effect of atmospheric 
gusts, 


eel 
month ended May 10, 1937. 











Purchaser and Type Manu- Engine Make Purchaser and T Manu- Engine Make 
Number of Units of Buyer facturer Model and Model } Number of Units of Buyer facturer Model and Model 
AB. ae E .. | Fixed Base.. Rearwin.... 90C0. .. WarnerScarabJr | Leech Aircraft, Inc. (2)......| Fixed Base.. Stinson..... SR-9-BD... Lycomin 
ropout (2) ..| Air Line. ... —_... Electra..... Wasp Jr. SB Ar R-680-D6 
.| Fixed Base.. Ryan.. §-T-A...... Menasco C4 LOT E. ....+++.| Air Line, ... Lockheed... Electra..... Wasp Jr. 8B 
: rate... Arrow...... Arrow F V-8 Mason, George W....... Corporate... Stinson..... SR-9-ED... Wright R-766-E2 
Fixed Base. . Stinson..... 8R-9-BD... Lycomin M Connell, Glenn. . .| Fixed Base.. Taylor..... Cub J2..... Continental 
R-680-D6 Meinke, Phili ip. ..| Fixed Base.. Taylor..... Cub J2..... Continental 
..| Corporate... Stinson..... SR-9D..... Wright R-760-E1 Miami ne orp. (2). .| Fixed Base.. Taylor..... Cub J2..... Continental 
..| Fixed Base.. Taylor..... Cub J2..... Continental Mowe: 8. G..ccsccoces Fixed Base.. Taylor..... Cub J8..... Continental 
ee ERS MOPARS Arrow F V-8 *National Air Service.........| Corporate... Arrow...... | Ree Arrow F V-8 
.| Corporate... Stinson..... SR-9-BD Lyecmin *National Flyin Behools .| Fixed Base.. Taylor..... Cub J2..... Continental 
R-680-D6 | Nelscn Fl ying Ker ae Fixed Base.. Taylor..... Cub J2..... Continental 
..| Fixed Base.. Tayler... .. Cub J2..... Continental Parker, Dr .| Private..... Rearwin.... 7000....... LeBlond 6E 
.| Fixed Base.. Taylor... .. +S . eae Continental j Parks Air College. . .| Fixed Base. . Stinson..... SR-9-BD a. 
Private..... RE ES Arrow 4 4 R-680-D6 
Private..... (RE RPE Arrow F V-8 Peoria Aero Sales...........] Fixed Base.. Taylor..... CubJ2..... Continental 
Fixed Base.. Stinson... .. SR-9-ED... Wright F760-E2 hag Petroleum... .. .| Corporate... Lockheed... 12......... Waep Jr. 8B 
Fixed Base.. Ryan....... 8-T-A...... Menasco C4 adio Frequency Lab.......| Corporate... Stingon..... SR-9-ED... Wright R-760-E2 
Private..... Rearwin.... 9000-L..... LeBlond 5F = pores, Ernest........| Fixed Base.. Taylor..... Cub J2,.... Continental 
Fixed Base.. Taylor..... Cub J2..... Continental ot bv nea rote x. ..| Fixed Base.. Taylor..... Cub J2..... Continental 
..| Private..... . RR eee Arrow F V-8 bins Co., ..| Fixed Base.. Waco...... YKS-7..... Jacobs 
eo ae Lockheed secese.c. WORD dt. BB Rockland Air eee ..| Fixed Base.. Taylor..... Cub J2..... Continental 
.| Fixed Base... Stinson..... SR-9-BD. .. Lycomin Rose Aircraft, Inc .| Fixed Bese.. Stinson..... SR-OB...... a 
R-680-D6 ; R-680-D6 
.| Gov’t...... Spartan.... 7W-P...... P&W 8.B. 450 eg = oe G.L.. ..| Fixed Base.. Taylor... .. Cub J2..... Continental 
Fixed Base. . Taylor ines Cub J2..... Continental yan School . ..| Fixed Base.. Ryan....... 8-T-A...... Menasco C4 
.| Fixed Base.. Taylor... .. Cub J2..... Continental var, Ine. @).. .-| Corporate... Arrow...... Wctnadoret Arrow F V-8 
Fixed Base.. Ryan....... §-T-A...... Menaseo C4 Sess, Jerry. . .| Private..... Stinson..... ER-9-CD... ax 
Fixed Base.. Taylor... .. Cub J2..... Continental ‘ 5 
Private..... Stinson..... SR-9-BD... Lycomin Seidner, Jr., Ralph..........| Fixed Base.. Taylor..... Cub J2..... Continental 
680-6 Smith Flying Ser............| Fixed Base.. Taylor..... Cub J2..... Continental 
Fixed Base.. Waco...... ZQC-6..... Jacobs L-5 | Superior Oil Co.............| Corporate... Lockheed... 12......... asp Jr. 8B 
Fixed Base.. Taylor... .. Cub J2..... Continental *Swartzell...... ...-++| Fixed Base.. Taylor..... Cub J3..... Continental 
Fixed Base.. Rearwin.... 7000....... LeBlond 5E *Territories Exp. ae. <0. Corporate... § .. Wright R-760-Ei 
.| Fixed Base.. Rearwin.... 9000-L..... LeBlond 5F Thompson Flying Ser........| Fixed Base.. W Jacobs L-4 
Fixed Base.. Ryan....... 8-T........ Menageo B4 Thompson "The Ser. Private..... bs L-4 
...| Corporate... Stinson..... SR-9-BD... Lycomin Thompson, -| Private..... LeBlond 5F 
R-680-D6 Triangle Press (3)... Corporate es 
.| Private..... Stinson..... SR-OB...... Lycomin ‘ R-680- 
R-680-D6 Waco Sales of N. ta .-+.+-+-| Fixed Base... Jacobs L-4 
.| Corporate... Arrow...... | SEPT A Arrow F V-8 *Walton, Max...... Private..... Arrow F V-8 
.| Private..... | ES Arrow F V-8 *Ward, A.S8.. Fixed Base. . Continental 
Fixed Base.. Taylor..... Cub J2..... Continental Wateon, Hugh.. Fixed Base. . Continental 
Private..... RRS ey Arrow F V-8 *Welpton, Lt. R.L....... Private..... Arrow F V-8 
Private..... Stinson SR-9-BD... Lyccming Weseel Flyveselskap E Fixed Base LeBlond 5F 
R-680-B6 Weymouth, George T Private.... yecmi: 
Private..... Arrow...... | ae . Arrow F V-8 ; R-680-D6 
..| Private..... Arrow...... | ES Arrow F V-8 Whitney, O.J..... ......| Fixed Base. . Menasco C4 
.| Corporate... Spartan.... 7W. . P&W S.B. 450 Young, Hardy..... ........}| Corporate... Jaecbs L-4 














Aderisks (*) indicate previous unreported deliveries made prior to April 10,1987. “E 


" inaicates Export. 
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Who's who and what they are doing 


>» During the reorganization of the 
Bureau of Air Commerce, news otf 
Major R. W. “SHorty” ScHROEDER’S 
appointment as its first assistant di- 
rector was greeted with a nod of ap- 
proval by the industry. Regret at his 
recent resignation is tempered by the 
fact that he is taking an executive posi- 
tion in the operations department of 
United Air Lines. This job, because 
of United’s energetic program of re- 
search in air safety, will give him op- 
portunity to continue the studies along 
these lines which he had been super- 
vising while with the Bureau. Major 
Schroeder’s aeronautical connection 
started with exhibition work in 1910. 
From 1916 to 1920 he was with the 
Army Air Corps, during which he 
made the initial studies on stratosphere 
flying and established a world altitude 
record. The next five years were de- 
voted to aviation insurance, and in 
1925 he joined Ford Motor Company 
as superintendent of the Ford Airline. 
The following year found him assist- 
ing in drafting the regulations for the 
aircraft safety competition sponsored 
by the Guggenheim Foundation. Fly- 
ing service and airport management 
engaged his attention from 1928 until 
1933 when he was appointed chief of 
airline inspection for the Bureau of 
Air Commerce, recently becoming its 
first assistant director. 


»> Major ScHROEDER’s post as First 
Assistant Director of the Bureau of 
Air Commerce is taken over by How- 
ARD F, Roucu. He comes by it log- 
ically, having been a Department of 
Commerce inspector from 1928 to 1931, 
and supervising aeronautical inspector 
in the Detroit area until 1935. He then 
went with Gulf Refining Company of 
Pittsburgh as territorial manager of 
the aviation division, and now comes 
back to the Bureau. Having been with 
the Aeronautics Branch, as the bureau 
was then known, in its early period of 
organization under the Air Commerce 
Act, no stranger he to the ramifica- 
tions of his new job. Stated Cor. J. M. 
Joxunson, Assistant Secretary of Com- 
merce: “* * * J feet that he has a broad 
knowledge of the entire civil and com- 
mercial aviation field and that his ap- 
pointment will be welcomed by every 


phase of civil aeronautics which has to 
do with the Bureau of Air Commerce.” 
Mr. Rough served during the war as 
army pilot and instructor here and 
abroad. 


» A great sorrow becomes more 
poignant through the death of Cap- 
TAIN Ernst A. LEHMANN as the re- 
sult of the Hindenburg disaster on 
May 6. Captain Lehmann was born 
at Ludwigshafen, Germany, and his 
early days were dedicated to the sea, 
for which he prepared as a sea cadet 
on the training ship “Stosch.” On 
termination of six years of study in 
ship construction at the Charlotten- 
burg Technical College he was as- 
signed to the Imperial Navy Yard at 
Kiel, and a year later (1913) was 
made commander of the airship “Sach- 
sen” for the German Airship Company 
at Frankfort-am-Main. At the start 
of the World War he was continued 
in this command by the Army, serving 
as skipper of the Sachsen and four 
other airships until 1917. He then 
became manager of zeppelin construc- 
tion and development work on war 
airships for the Navy until 1918. 


‘Peacetime found him an officer of 


the Luftschiffbau Zeppelin Corpora- 
tion, and in 1930 he took over com- 
mand of the Graf Zeppelin on its 
regular Atlantic flights. In 1936 he 
became captain of the Hindenburg, 
which brought his career to an un- 
timely close at the age of 51. At the 
time of his death Captain Lehmann 
was president of Deutsche Zeppelin 
Reederei, operating company of the 
Hindenburg and Graf Zeppelin. He 
had written numerous articles, and 
was co-author of “The Zeppelin.” 


>> Valiant is the word for BENNIE 
Howarp. Fully recovered from the 
injuries sustained during the Bendix 
race last year, Howard is now pilot 
and flight engineer of United Air 
Lines’ “Flying Laboratory,” — the 
twin-engined Boeing 247D used ex- 
clusively for research and experiment. 
He will also collaborate with United’s 
engineers in developing technical in- 
formation, including anti-static, land- 
ing beam, and other features. During 
his seven years with United’s eastern 
division, Howard designed and manu- 
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factured his own Howard DGA,, and 
in 1935 won the Bendix Trophy. 


» J. P. Boore has resigned as vice- 
president of Summerill Tubing Com- 
pany, to become assistant general man- 
ager of sales for Babcock & Wilcox 
Tube Company, at Beaver Falls, Pa. 
Steel tubing has been Mr. Boore’s forte 
since 1913 when he entered the Pitts- 
burgh Steel Company’s plant. In 1933 
he became manager of tube sales for 
Edgar T. Ward’s Sons Company, latef 
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ACO OWNERSHIP... 


@ The Waco owner forfeits none of 
the advantages that attend owner- 
ship of the finest automobile. Waco 
seats are luxuriously comfortable, 
and cabins are generously spacious — 
licensed for five persons . . . Waco 
performance satisfies the most crit- 
ical demands . . . And Waco offers 
the benefits of world-wide sales and 
service facilities approached by no 
other airplane manufacturer. Your 


local dealer will welcome an oppor- 


tunity to demonstrate. 


“— 

























I’ve been asked for specifications on yarns for the Perch. Here 
they are: (1). If home-made— no limits to landing speeds.(2). 
Stock models—all landings with wheels ‘‘up.”’ (3). Motors— 
Real and Imaginary Aircraft Engine Company—(any power). 
(4). Any fuel below 40 octane—so that we can listen to a‘‘knock’’ 
once-in-a-while. (Get me?) (5). lf you have ever seen a motor 
of a plane or anything else you did not want to change, do not 
fill in entry blank. (Got me?) (6).We have tightened our 
helmets and goggles and removed windshields—CONTACT'! 
MAJOR AL, WILLIAMS, alias “Tattered Wing-Tips,”” Mgr., Aviation Dept., 
Gulf Aviation Products, Gulf Building, Pittsburgh, Pa. 


CRAZY GUY FROM THE 
NORTH CONTREE! 


yy 


A few months ago a well-known Sas- 
katchewan airman was hauled up in court. 


The judge handed him out a fine for 
obstructing pedestrian traffic on one of the 
principal streets of Regina. The birdman, 
you see, had landed at the airport and, 
feeling lazy, just taxied on skiis down 
the snow-covered streets of Regina. 


Since Regina is no one-horse town but 
a city of 50,000, you can see that the lad 
had his nerve to use the streets for an 
airplane boulevard. 


The officer who arrested him said that 
the motor was running and the plane was 
tied to a tree. Since he had to tie the crate 
up, I figured he must have been using 

ulf Aviation Gas—and that you would 
like to hear about the story. 


= Jim Miller, Bladworth, Sask., Canada 


STRANGE HOBBY DEPARTMENT 
(Excerpt from the July Perch) 
“A pilot I nominate for immortalization 
is ‘Spike’ Callahan. ‘Spike’ washes dishes 
for a living and, in his spare time, flies. 
“Is it hard to get their ears clean, ‘Spike’?"’ 
—H. L. L. 


IS S. M. PULLING OUR LEG? 


This pilot (whose name I'd like to know) 
was Cruising over a small town when his 
engine caught fire. 


Having no fire extinguisher, he bailed 

out. When he reached the ground, he 

' found to his surprise that the fire had 

gone out and that the ship was flying 
in circles. 


A warning was broadcast and the whole 
town stood amazed with eyes on the sky. 
Even factories shut down for fear the ship 
might crash through the roof. 


For four hours that ship flew in endless 
circles. At last, with the gas supply ex- 
hausted the ship started on a downward 
course. And, 6 Fi it or not, that plane 
landed ‘‘dead stick’’ in an open field. It 
had a washed out landing gear and a 
smashed prop. 


This incident, I believe, took place 
somewhere in California. Can some one 


Rew! ; 
verify it for me? — 5S. M., Shillington, Pa. 


THE EDITOR’S NEW BABY 


Here’s Al Williams’ new Grumman G-22, 
powered witha 1000h.p. Wright Cyclone 
engine. Besides plain and fancy flying, 
Al will use this ship to test Gulf’s new 
Airline Oil. 


Already, tests show that this 100% 
Pure Pennsylvania Oil is the best ever 
developed for airplane use, but we want 
to make it still better. Gulf Airline Oil is 
refined by the exclusive Alchlor process. 
Other leading oils, when raged im by 
this process, give off as much as 20% 
black, sticky waste. 


THIS MONTH’S WHOPPER 
Out in Joliet, the bumble-bees are made 
of lead. I know, because I caught one in 
my hand. It was like this. 
One day I was up in my plane, just 
horsing around, when I happened to pass 
over a chicken farm. Now, I love chickens. 
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[ think they're man’s best friend, espe- 
cially with gravy. So I swooped down 
low just to say hello to the biddies. 

Trouble was, I got too low. So low that 
the fowl belles got scared and set up a 
terrible cluck-cluck-cadockit. 


seen AL RU RIRC Tana Ananaanentnataninminemnaamredistasentne ansasse eee 
VF, FF Oe, “ 
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The farmer ran out with a shot gun, 
and I vamoosed. 

Then, something funny happened. I 
looked out the side of the cockpit and 
saw a swarm of bees. They were going 
along at the same rate of speed that I 
was traveling. 

Being curious, I put ona glove, reached 
out and grabbed a handful. Was I sur- 
prised to find that I had a handful of 
buckshot. 

With that Gulf Aviation Gas I was 
using, the speed of my old Jenny was 
exactly the speed of the buckshot. 

— Chuck’ Winston, Joliet, Illinois 


Gulf Oil Corporation and Gulf 
Refining Company .. . makers of 
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made vice-president of Sum- 
merill, a Ward subsidiary. 


% Unique but perilous was the pro- 
fession which brought death to CLEM 
Sonn at Vincennes, France, on April 
25. Sohn, who had achieved consider- 
able renown here and abroad as “The 
Bat Man,” had contrived a pair of 
specially constructed wings which he 
used in his parachute jumps to simulate 
the flight of a bird, or more accurately 
a bat. Failure of both chutes to open 
ata height of about 1,000 ft., apparently 
caused by fouling with the “bat wing” 
apparatus, resulted in his death before 
several hundred thousand spectators 
assembled at Vincennes’ annual air cir- 
cus. Sohn, who was 26 years old, made 
his home in Lansing, Mich., and had 
participated in air shows throughout 
the country, first as a parachute 
jumper, later with his specialty act. 


% The post of advertising and pub- 
licity manager of United Aircraft Cor- 
poration, left vacant by the resignation 
of JosepH E. Lowes, Jr., is filled by 
Norman V. CLEMENTS. Clements has 
been with United since 1932, first as 
advertising manager for the Chance 
Vought Aircraft division, more re- 
cently as associate editor of the com- 
pany magazine, “The Bee Hive.” He 
had previously been with Curtiss Aero- 
plane & Motor Company for nine years. 


» JosepH E. Lowes, Jr. became assis- 
tant director of advertising and pub- 
licity for Pratt & Whitney Aircraft 
in 1930, and in 1931 was made di- 
rector of advertising and publicity. 
In 1934 he took over these duties for 
all the divisions of United Aircraft 
Corporation. His friends can now 
find him at the New York office of 
“News-Week” magazine, as _circula- 
tion manager. Mr. Lowes has been 
chairman of the aviation committee 
of the Hartford Chamber of Com- 
merce since 1934, and also chairman 
of the Hartford district of the Na- 
tional Aeronautic Association. 


% Probably everyone in the industry 

at One time or another turned to 
FRep Neety of the Bureau of Air 
Commerce’s Information and Statis 
ties Division for some bit of informa- 
tion. News of his resignation is re- 
gretted for during his tenure as chief 

had developed the information 
Service of the Bureau to its present 
high efficiency. Mr. Neely’s new con- 
Rection is as assistant to Mayor AL 
Witttams, manager of Gulf Oil Cor- 
poration. Last fall Neely acted as 
S0edwill ambassador for the Bureau 





on a 15,000 mile flight through the 
West Indies, South America, Canal 
Zone, Central America, and Mexico. 


>> DoucLas RosBinson has rejoined 
Kellett Autogiro Corporation after an 
absence of several years in the aviation 
insurance business in New York. He 
will devote his activities to autogiro 
sales, with headquarters in Philadel- 
phia and Washington. 


» CoLoneL Dean I. LAMB is now 
factory representative and _ eastern 
representative for Maynard-Di Cesare 
Propeller Corporation. In 1918 Col- 
onel Lamb was assistant editor of 
AVIATION, and for the past five years 
has been doing private flying and 
experimental work. 


>» In 1929 CHartes E. Bearp helped 
to organize the first consolidated air- 
line ticket office in the world, at Chi- 
cago. In October, 1935, he was made 
General Traffic Manager for Braniff 
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Airways, and has now been elected to 
its board of directors and as vice-presi- 
dent in charge of traffic, advertising 
and publicity. He will direct the work 
from the Braniff Building in Okla- 
homa City. 


>» H. A. BEILcaArpD, well known on the 
West Coast and a pioneer in the de- 
velopment of retractable landing lights, 
has been named manager of The Dalco 
Company, Long Beach, Cal., builders 
of Dalco hydraulic landing lights. 


>» The Mackay Trophy and the Che- 
ney Award for 1936 were presented 
at Bolling Field on May 8. The 
Mackay Trophy, for the most meri- 
torious flight of the year, went to 
nine officers and enlisted men who 
flew three B-10-B bombers from 
Langley Field to Allegan, Mich. dur- 
ing the Second Army maneuvers last 
August. Despite adverse weather, the 
planes made a simulated attack at 
night on anti-aircraft installations, 
and then proceeded through heavy 
rain-storms to Selfridge Field. The 
Cheney Award for outstanding acts 
of valor went to Mayor FREDERICK 
D. Lyncu and Staff Sergeant JosEPH 
L. Murray, for the rescue of two 
men of the crew in their free balloon, 
which caught fire during a forced 
landing on a flight from Fort Sill 
on July 10, 1936. 


» Trekkers to the U.S.: Henri Mic- 
NET, “Pou-de-Ciel’s” papa, on his first 
visit to observe progress of his brain 
child here. . . . GRIFFITH BREWER of 
London, old friend of the Wrights... . 
Capt. W. Visutya and Capt. R. 
VIsvAKAM of the Royal Siamese Air 
Force. ... Lt. Ropert Biack, back 
from two years in China as instructor 
in the Chinese Air Force, now with 
the Air Corps at Mitchel Field... . 
Inc. Kart Seysornu, editor of “Der 
Deutsche Sportflieger,” who tarried to 
study private flying and light air- 
planes after the departure of his co- 
travellers, the German Aero Club, 
who were touring aviation centers. 
... Martin Wronsky, director and 
business manager of Lufthansa... . 
O. J. Wuitney, president of O. J. 
Whitney, Inc., who returned sun- 
tanned and minus the Beechcraft C- 
17B which he had flown through 14 
Central and South American countries 
for delivery to Count Crespi of Sao 
Paulo. ... CAPTAIN Marcon A. Zar, 
director of Naval Aviation for the 
Argentine government, who is in 
Washington arranging the contracts 
for aviation materials to be purchased 
by his government. 
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Stress Ratios 


(Continued from page 43) 





being equal. This method is based on 
the assumption that the magnitude of 
all stresses increases proportionally, 
which is usually the case when weights 
or load factors are increased and when 
secondary effects are absent. 


Tube Problems 


1. Bending and Compression. 
(Round tubes) One of the first ap- 
pearances of the typical combined load- 
ing curve is found in Reference 1, 
where nondimensional stress ratios 
were plotted against each other. Fig. 8 
of that report is reproduced here as 
Fig. 4. These curves are based on 
tests that were made with transverse 
loading at the third points, leaving 
some doubt as to their applicability to 
other, types of loading. Each curve 
in this figure represents, in effect, a 
tube of different slenderness ratio. The 
wide displacement of the curves on the 
left side is due to the fact that the 
applied compressive stress, F,, was 
divided by the limiting column stress 
for short columns, not by the actual 
allowable column stress. As a result 
the interaction curves do not pass 
through 1.0 when R, = 0. 

Another interesting point about Fig. 
4, is that the term R, considers only 
the primary bending stress. The ef- 
fects of secondary stresses (caused 
by the axial load acting in conjunction 
with the bending deflection) are indi- 
cated by the “bending” of the curves 
downward. When tfotal bending 
stresses are considered we can expect 
a different result, as will be shown 
later. 

It is interesting to note that the 
formula given in the Army Handbook 
for the primary bending stress that 
can be developed when a given com- 
pressive stress is acting can be easily 
converted into the following stress 
ratio equation: 


ae f. f. 


or 


Su fi  ¥ 
F, + (k +1) Fr. -+(4)- a; 3) 


c 


Where k = fe — 30 
L/p 


This formula gives results that are in 
substantial agreement with Fig. 4. 


For engineering convenience, the 
non-dimensional curves of Ref. 1 were 
converted to a dimensional form based 
on actual stresses, so that the margin 
of safety could be more easily obtained. 
In that form they were used for years 
for steel and aluminum alloy tubing 
and were included in both military and 
commercial airplane requirements. 
(For instance, they appeared in Aero. 
Bulletin No. 7-A in 1929). In 1933 the 
non-dimensional curves were repro- 
duced in Aeronautics Bulletin No. 
7-A, together with the method of ob- 
taining a linear margin of safety, 
previously described. 

On account of the use of “precise” 
equations for computing total bending 
stresses, many attempts have been 
made to convert the curves of Fig. 4 
to this basis; that is, to include secon- 
dary bending in the term f,. A simple 
solution, consisting of a single straight 
line curve, was indicated in Aero- 
nautics Bulletin No. 26 in 1934. Previ- 
ous to that time Roy A. Miller, of 
Consolidated Aircraft, had déveloped a 
stress-ratio formula which was adopted 
by the Army Air Corps. This formula 
can be rewritten as follows: 


fi | oe 

.  s 
This result can also be obtained from 
Eq. 4 by assuming L/p—oo, (this gives 
the most conservative interaction 
curve) and rewriting the equation as 
follows: 


1 fr fi 
(: =) te Se 
Fa 

The bracketed expression in the first 
term will be recognized as an approxi- 
mate factor for converting the maxi- 
mum primary bending stress (due to 
uniform lateral loading or concentrated 
loads at the third points) to the maxi- 
mum total bending stress. Thus Eq. 7 
reduces directly to Eq. 6. 

Eq. 6 is a simple way of expressing 
the so-called “Add Area” method dis- 
cussed in Ref. 4. The following state- 
ment is quoted from that book: “We 
find, therefore, that the rational process 
of design [of columns subjected to 
transverse loadings] is to add to the 
area required by the column formula, 
the area required as a beam . . . using 
the usual value of the allowable stress.” 

It is easily demonstrated by simple 
calculations that Eq. 6 is actually a 
mathematical statement of the above 
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quotation, which, incidentally, dates 
back to 1916. 

An analysis of the available data has 
shown that in general Eq. 6 is cop. 
servative. It seems likely that a family 
of interaction curves of a general para. 
bolic type (such as shown in Fig, 5) 
can eventually be established to give g 
method of analysis that is more rational 
and more accurate than any that haye 
been discussed. Each such curve will 
correspond to a given slenderness ratio 
factor B. 

2. Bending and Torsion. (Round 
tubes) Although various methods of 
attack on this problem have been em- 
ployed, the stress-ratio method seems 
to offer the most useful solution. The 
illustrative case already discussed, to 
gether with Fig. 2, tells practically all 
the story here. The simple circular 
arc can even be shown (by some 
mathematical manipulation) to repre- 
sent the identical solution obtained by 
other investigators who considered ae- 
tual normal stresses and allowed for 
the angle at which they acted, in deter 
mining the allowable normal stresses. 

3. Bending and Transverse Shear. 
(Thin-walled circular cylinders) The 
convenience of the stress-ratio method 
can be graphically illustrated by ap- 
plying it to the results obtained im 
Ref. 5. Fig. 8 of that report is repro- 
duced here as Fig. 6. When converted 
into the stress-ratio system the result 
is again the single circular arc shown 
in Fig. 3. This can be verified mathe- 
matically from the equations derived 
in the report, as equations (14) to (17) 
of Ref. 5 reduce to: 


Rp = sin 9 
R, = cos 9 


which, when squared and added to 
gether give the equation 
Dy +B, = 1.......+00000e 
In obtaining his results Lundquist 
assumed a linear stress-ratio equation 
in determining the conditions at the 
point of local buckling of the tube. It 
is interesting to speculate on the result 
that would have been obtained from a 
less conservative assumption. For i 
stance, if he had used the “circular” 
equation the final result would have 
been complete independence of stress 
conditons, indicating that transverse 
shear has no effect on the allowable 
bending stress (assuming that the 
bending stresses are those caused by 
the shear load, of course). Actually 
we might expect the result to le 
somewhere between these two limits 
and as a first guess we would assis? 
the exponent 3 to both stress ratio 
terms. This would give the curve illus- 
trated in Fig. 3 (Cont. on p. 69) 
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_Tounded by the jagged peaks of 





Tom Colby intentionally lands his 
225 H. P. Jacobs powered Beech- 
craft in a rough mountain meadow 
7,000 feet above sea-level and sur- 































The Jackson’s Hole Country of 
Wyoming. 

The Standard Oil Company in 
Oklahoma uses the Beechcraft in 
serving properties scattered here 
and there in the marshes, jack-oak 
flats and rugged hills of the Osage. 


a 


The eager climbing ability and slow, safe landing speeds of Beechcraft 
airplanes, together with their innate sturdiness and high cruising speeds 
have won high regard for Beechcrafts wherever unquestioned depend- 
ability is‘a prime essential. The ease with which Beechcrafts are flown 
has converted many top executives to the practice of flying themselves 


and their guests. 
ileal for Catalog 


BEECH AIRCRAFT CORPORATION 
6411 EAST CENTRAL AVENUE 


WicHiITA, KRABWSGEAS, V.5E.A. 
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True to its pioneering tradition, the Sikorsky Clipper 
was selected to establish Pan American's new service 
into China. 

It was a Sikorsky Clipper that, in 1935, electrified 
the world in pioneering the trans-Pacific route to 
Honolulu. Again, it was a Sikorsky Clipper that, this 
March, opened the South-Pacific route to New 
VA-Tol folate May (oh PRid-SUAMideliimill-vi- olaliicliimelanli-\a-tule lee 
the Sikorsky Hong Kong Clipper extends its conquest 
to the mainland of China. 

Whenever there's a long-range over-water job to 
be done, the record of Sikorsky makes it the logical 
cnoice. 


Sikorsky Flireraft, Kridgepott, Connecticut. Division of United Flircrapt Corporation 
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4 Torsion and Compression. (Circu- 
jar Cylinders) This subject is weil 
illustrated in Ref. 6, from which Fig. 7 
js taken. The solid curve shown is a 
gubic parabola represented by the 
equation 

OED a Serene irae (9) 


This case is unusual in that the pres- 
ence of tension (denoted by negative 
yalues of R.) actually permits the ap- 
plied shearing stress to be greater than 
the allowable stress for pure torsion. 
This continues until the normal tensile 
stresses get high enough to cause trou- 
ble, whereupon a new curve (indicated 
by the dotted line) applies. Such action 
will not occur in combined bending 
and torsion, as one side of the tube will 
always be in compression. 


Panel Problems 


Interaction curves for the elastic 
buckling of rectangular panels under 
yatious conditons of loading and fixity 
are given in Fig. 8 to 11. The basic 
information from which these curves 
were derived is contained in Ref. 2 
and Ref. 7. The curves being more 
or less self-explanatory, the following 
disoussion will be confined to points of 
special interest. 

Fig. 9. An analysis of the material 
contained in Ref. 8 indicates substan- 
tial agreement with the interaction 
curve of Fig. 9, and also shows that 
the interaction curves for clamped 
edges and fixed edges are practically 
identical for this case. 


Fig. 10. For simplicity, the inter- 
action curve for this figure was taken 
as a modified parabola having an ex- 
ponent 1.75, although it appears that a 
different type of curve might give a 
somewhat better representation of the 
data. Note that the interaction curve 
is approximately independent of the 
proportions of the panel for the range 
considered. 

Fig. 11. In this figure also, the in- 
teraction curve seems to be independent 
of the panel proportions. The circular 
arc does not give an exact representa- 
tion of the data although it clearly in- 
dicates the general trend. We suspect, 
however, that the circular arc really 
represents the exact solution to the 
problem and that the points would fall 
on this curve if more terms were in- 
cluded in the mathematical series from 
which the points were obtained. It is 
interesting to compare this case of 
elastic buckling with that for plastic 
buckling of round tubes under the 
analagous loading condition illustrated 
in Fig. 2. 


Interaction Surfaces 


As if two loading conditions were 
not enough, the designer often has to 
struggle with three. It is common to 
find (especially in control systems) 
that a tube is subjected to combined 
bending, compression, and __ torsion. 
There seems to be practically no data 
available on this case, but since the 
designer had to have something we in- 
serted a “three-dimensional” formula 
in Aeronautics Bulletin No. 26 in 1934. 



























































This was simply 
Ro +k +R =10...: eT (10) 


Since that time we have acquired 
enough data on other combinations of 
these stresses to show that the above 
formula was safe enough. It would 
probably be satisfactory to raise the 
exponents of R, and R,, in accordance 
with what we have found out about 
“two-dimensional” cases. Unfortu- 
nately, bending and compression seem 
to combine with torsion in a different 
manner, so it is not just a matter of 
addition to get an equation which yields 
correct results with any loading condi- 
tion absent. This is an interesting sub- 
ject for future study and we shall only 
suggest an equation which does give 
reasonable results when either one or 
two conditions are missing. Its ac- 
curacy for three conditions can be de- 
termined only by tests: 


} 
r(1-R2) + R2 + R. = 1.0...(11) 


We shall not attempt to include a 
picture of the interaction surface re- 
sulting from such an equation. The 
surface does actually exist, though, and 
will give consistent results in all four 
quadrants, considering both positive 
and negative stresses. But let’s drop 
this subject before getting involved in 
trving to picture four simultaneous 
loading conditions. 


Other Applications 


The stress-ratio method can be ex- 
tended to a great variety of problems. 
Practically all of the theories of stress 
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failure (as contrasted to instability 
failure) can be expressed as interaction 
curves. Considering the case of a ma- 
terial subjected to combined shear and 
tension we find that both the von 
Mises-Henky and the “maximum 
shear” theories of failure give the 
same interaction curve, which again 
becomes the arc of a circle as shown 
in Fig. 3. 

An entirely differing type of prob- 
lem that can be put in stress-ratio 
form is the bearing of bolts in wood at 
different angles to the grain. In this 
case the “simple” stress-ratios are 
based on the allowable bearing loads 
of the bolt parallel and perpendicular 
to the grain. The allowable bearing 
load at any other angle to the grain 
can be conveniently expressed by “com- 
bined” stress-ratios in the form of an 
interaction curve. 

One of the ideas suggested by the 
stress-ratio curve is a new approach to 
the determination of allowable stresses 
for simple loading conditions. In plot- 
ting the data for Fig. 2, it was found 
in several cases that the point for 
simple bending fell considerably off a 
line fitted to the test data (See Fig. 
12). To give consistent results it was 
therefore necessary to assume values 
for F, and F, determined by the inter- 
cepts of this line on the two axes. It 
may seem far-fetched to suggest that a 
little torsion should be added in deter- 
mining the allowable bending stress, 
but there might be something in the 
idea. Possibly further investigation 
will disclose a “pick-up,” or effect 
similar to that found in the short- 
column range. The intercept method 
certainly applies in such cases. 

To sum up: The stress-ratio has 
been applied to cases involving elastic 
stability, plastic stability, and stress 
(or material) failures. Although the 
evidence is not conclusive, it appears 
that in many cases a single interaction 
curve (or surface) will apply to all 
of these types of failure for a given 
combination of loading or stress condi- 
tions. It also seems that in certain 
specific cases the nature of the inter- 
action is independent of geometrical 
proportions and fixity conditions. The 
generality of these conclusions must, of 
course, be determined by further analy- 
sis and tests. 

The inventor of the stress-ratio 
method, whoever he may be, has given 
the structural engineer an invaluable 
tool for handling combined stresses. 
There is nothing mysterious about it 
and it gives a picture that is often ex- 
tremely helpful to an understanding of 
the problem. The real mystery is how 
such a basic principle could have re- 
mained relatively unused so long, in 


spite of the great need for something 
of this very nature. We hope that this 
attempt to bring it to light will help 
clear up at least some of the Chinese 
puzzles confronting the modern air- 
plane designer. 
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laboratory at Chicago field headquar- 
ters. This organization has been in 
existence in United Air Lines for al- 
most ten years since Hiscock made the 
original experiments on two-way radio- 
phone communication. Present chief 
is Herb Hucke. Besides the contribu- 
tions made to de-icing, automatic pilot- 
ing, and other fields mentioned above, 
its beacon receiver is a standard unit 
in today’s air transport operations and 
its airport runway localizers have 
proved their worth on United Air 
Lines and are being converted for 
adoption elsewhere. 

One of its biggest jobs at present is 
the supervision of the flying laboratory, 
a Boeing 247D airplane assigned en- 
tirely to research and fitted with every 
possible gadget for experimental work 
in the air. Among the projects that 
this laboratory is undertaking now is 
the further study of antenna systems 
for the elimination of rain and snow 
static, also the development of auto- 
matic blind landings. Besides this 
work, the ship is arranged so that 
tests can be made on every single piece 
of equipment used in the air transport, 
engines, propellers, instruments, and a 
host of accessory devices. Of interest 
also is the fact that Benny Howard. 
former United pilot, who was injured 
seriously in the 1936 Bendix trophy 
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race, will be back in the air again as 
pilot of United’s flying laboratory. 

Thus West, Cunningham, Hucke, 
Howard and dozens of others are 
carrying forward the ideas and the 
ideals of Thorp Hiscock. 

United has been fortunate indeed in 
that its management has always recog- 
nized the value of fundamental re- 
search. President Patterson is no ex- 
ception. Although he is not himself a 
technical man, he has surrounded him- 
self with associates of outstanding tech- 
nical ability and has given them as 
free a hand as possible in improving 
and developing the service. He is al 
ways encouraging the work of the 
company’s technical laboratories in the 
origination and carrying out of ideas 
for safer aircraft operation. 

W. A. Patterson became interested 
in aviation through the Wells Fargo 
Bank, which was in charge of Pacific 
Air Transport’s account before its 
sorption in the present United set-ap. 
In 1929 he became assistant to + 
Johnson, then president of the Boeimg 
Company, and in 1934 he advanced to 
the presidency of United Air Lines. 

Short, dynamic and personable, Pat- 
terson is well known for his progr 
sive attitude in company managemetl 
He has consistently followed a libera 
policy in dealing with personnel @ 
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with the welfare of his employees. He 
realizes fully the responsibility of man- 
agement toward employees and he has 
always listened sympathetically to sug- 
gestions. He has led the way among 
the airlines in the establishment of a 
Personnel Department for taking care 
of suggestions, studying employee wel- 
fare. His first concern is in maintain- 
ing a healthy employee-management 
relationship. To head up the personnel 
department, Patterson appointed 
Thomas B. Marshall, a man of wide 
experience and a former member of 
the National Labor Board. 


Surrortine Patterson’s policies is a’ 


strong back-field of men of wide ex- 
perience in air transport. D. B. Colyer, 
as vice-president in charge of opera- 
tions, has had a decade and a half of 
experience in air mail operations. He 
was superintendent of air mai! service 
of the Post Office Department when he 
resigned to accept a position with the 
old Boeing Air Transport. Harold 
Crary, vice-president in charge of ad- 
vertising and traffic, entered aviation 
in 1928, as manager of the American 
Air Transport Association, and re- 
signed the following year to become 
advertising director of Boeing. He 
took over public relations and adver- 
tising for United in 1932 and in 1934 
the supervision of traffic was added. 

United’s position has been further 
strengthened by the appointment of 
Major R. W. (Shorty) Schroeder, 
lately assistant director of air com- 
merce, to be manager of operations of 
the line. Shorty’s aviation experience 
dates many years and his recent close 
contact with the transport industry 
while associated with the Bureau of 
Air Commerce is an invaluable experi- 
ence for an air transport executive. 

Among the old-time employees is 
Frank Caldwell, chief of dispatch, and 
meteorology. A war-time pilot, he 
served overseas with the 14st Air 
Squadron and after the Armistice, 
started flying the mail on the transcon- 
tinental route. In 1927 Caldwell came 
with United as operations manager. 
Long based at Cheyenne, he is stil! 
known as No. 1 Fisherman of the Jack- 
son Hole area, although his present 
headquarters are maintained in Chi- 
cago. His assistant, chief meteorologist 
O. T. Larson, was on deck when the 
weather bureau set up its airways divi- 
sion in 1926. He served three years 
with the weather bureau before join- 
ing United. 

Richard E. Pfennig is United’s di- 
rector of passenger service. After 
seven years in operations, Pfennig was 
appointed 18 months ago, to take 
charge of the newly created passenger 


service department which includes 
supervision of stewardesses, passenger 
agents, food service, and reservations. 
The man who worries about mail and 
express traffic is Russell LeBrock, who 
has been on the job since United’s for- 
mation in 1927. Before that he put in 
many years with the air mail division 
of the Post Office Department. 

In United’s downtown Chicago 
office is the oldest employee of the com- 
pany, C. E. Brink, treasurer. Mr. 
Brink entered the employ of Boeing 
in 1915 and was treasurer of the 
Boeing Company until the formation 
of United Air Lines, when he took 
over the treasury portfolio. 

The list of division superintendents 
contain some well known names in 
aviation. Cleveland division is in 
charge of J. A. Herlihy, formerly a 
navy pilot, and later pilot for United 
on the New York-Chicago division. 
Omaha comes under the supervision of 
one of the original Stout Line pilots, 
Ralph Reed, who has accumulated at 
least a million miles of flight experi- 
ence. Best known, perhaps, of the 
list, is L. D. Cuddeback, the pilot who 
first carried the mail on April 6, 1926. 
Cuddeback learned to fly with the 
Varney-San Mateo Flying School in 
1921, tried to start a commercial air 
line in Nicaragua but was discouraged 
by an unintentional mix-up with a local 
revolution. He returned to the United 
States to enter the early mail service. 
He is now based at Cheyenne and 
directs operations on the Salt Lake 
Division. Pacific Coast operations are 
in the hands of O. C. Richerson, for- 
merly a sergeant in the Air Corps dur- 
ing the war, who in February 1920 
became field manager of the old Air 
Mail field at Cleveland. Later he was 
transferred to the West Coast as San 
Francisco field manager, and he joined 
United Air Lines when that company 
took over the Transcontinental Airway 
in 1927, 


Bacxsone of any airline is the pilot 
staff. United’s flight personnel consists 
of 130 first pilots and 125 second pilots. 
Chief of Flying for the system is Rag- 
ner T. Freng, a million-miler who 
lately had charge of the automatic 
landing work at Oakland. Under him 
come the four divisional chief pilots, 
Walter Addems in the East, Bill Wil- 
liams for the mid-West, Harry Huking 
in the West, and Reuben Wagner on 
the Pacific. Among the first pilots to- 
day are the majority of the men who 
pioneered the early transcontinental 
airway in 1920, many of whom have 
well over a million miles to their credit. 
E. “Ham” Lee is the daddy of them 


ali in point of service, having been in 
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air mail since 1918, and with better 
than 2,000,000 miles on his logbook. 
Jack Knight, war-time pilot, has been 
in the mail service since 1919, ang 
made the first night air mail flight in 
1921. Jack has also better than 
2,000,000 miles. Third ranking pilot 
in point of hours, whose flight time 
goes back to pre-war days, is Charles 
Peeples. Another veteran is Bill Wil- 
liams, now chief pilot of the Mid- 
western division, who learned to fly 
before the war and who piloted the 
first Chicago-New York air mail. Im- 
possible here to mention all of them, 
but a few others of the million-milers 
of the pilot staff are Frank Yager, 
Heber Miller, Ralph Virden, Robert 
Ellis, Jim’ Johnson, Monty Brandon, 
Harold Knoop, George Grogan, Remy 
Remelin, Werner Bunge and Grover 
Tyler. 

United, in common with many other 
airlines, is making a special appeal to 
women passengers. A new office has 
been created under the traffic division, 
director of women’s traffic, a post now 
held by Helen Stansbury. 

Of such are the people who operate 
and who fly United’s 5500 miles of 
airway. The services now include air 
mail route No. 1 (New York, Chicago, 
San Francisco); No. 11, (San Diego, 
San Francisco, Seattle, Vancouver); 
No. 12 (Salt Lake City to Spokane 
and to Portland). This great system 
grew from a small beginning when, 
on April 6, 1926, Leon D. Cuddeback 
took off from Pasco, Wash. in a Swal- 
low biplane to make the first flight on 
air mail route No. 5 operated by Var- 
ney Air Lines, Inc. About the same 
time (May 12, 1926), National Air 
Transport began services down through 
the Middlewest between Chicago and 
Dallas. A few months later, (Septem- 
ber 15, 1926) Pacific Air Transport 
pioneered the Seattle-Los Angeles 
route. Then in February, 1927, the 
contract was awarded to newly organ- 
ized Boeing Air Transport to fly the 
mail between Chicago and San Fran- 
cisco. The fourth and final link of 
the chain which was to become United 
Air Lines was welded on September |, 
1927, when National Air Transport 
after a year’s successful operation on 
the Chicago-Dallas route, began opera- 
tions between New York and Chicago. 

Shortly after United came into be- 
ing, consolidation and standardization 
of operating practices were undertaken 
among its several operating divisions. 
The original heterogeneous collection 
of airplanes which it had been operat- 
ing, was in 1933 replaced with the now 
famous Boeing Model 247. This equip 
ment was modernized two years later 
by engine and other changes and by 
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ABRIELLE DE LA LANDELLE trowned. Flying should 
be on a scientific basis. The Vicomte de Ponton 
d’Amecourt and Felix Tournachon agreed. Had he not 
designed the “Steam Air Liner” the year before? Now, 
in 1864, the three had formed a society for further study. 
What should it be named? Slowly his pen traced “Societe 
de—AVIATION.” The infant science was christened 
for all time. 

His “Steam Air Liner,” pictured above, startled the 
world. Octuple air screws provided lifting power. Large 
planes on either side were to maintain equilibrium. Para- 
chutes atop each mast were to open when needed. Every- 
ee 
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thing had been remembered. Fverything but one. That 
had not yet been discovered—GASOLINE! 

A practical power-weight ratio could not be established 
with a steam engine. So Landelle’s design became an- 
other quaint picture in aviation’s history. 

Today, progress in aviation still depends on the insep- 
arably linked fuel and engine. Constantly better gaso- 
lines open the way to better design. Even while Ethyl in 
aviation gasolines keeps pace and faith with present 
engines, Ethy! engineers are cooperating in research to 
bring the planes of tomorrow nearer. Ethyl Gasoline 
Corporation, Chrysler Building, New York, N. Y. 
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AMERICA’S “FLYING FORTRESS” 


As reported in TIME, 
March 1, 1937 


- » » devoted all Boeing's ener- 
gies to creating a magnificent 
new bomber —the great 299, 
now called YB-17. This four- 
motored monopiane is the most 
potent aerial fighting machine 
in the U. S., has a 3,000-mi. 
range, 250-m.p.h. speed. 


N this magnificent new giant of 

the defense, you see a ship of 
which Boeing engineers are justly 
proud. It is the first of the thirteen 
famous YB-17 four-engined bombers 
built for the United States Army Air 
Corps. The last word in aircraft de- 
sign, it points the way to super trans- 
port planes that will bring to air 
travel superior performance and add- 
ed reliability. 

In the execution of this masterful 
design, SHELBY Seamless Aircraft 
Tubing plays a notable part. Used 
in axles, spar chords, motor mounts, 


landing gear struts, and other special 
structural parts —in fact, wherever 
chrome-molybdenum and other alloy 
tubular sections are used—you'll find 
SHELBY. 

For years SHELBy Seamless has 
figured prominently in aircraft design 
and construction. Many of the out- 
standing developments in the in- 
dustry have been made possible by 
its superior strength, toughness, and 
light weight, and the many forms in 
which it is readily available. Today, 
you'll find it used more and more ex- 
tensively in the nation’s finest ships. 
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the Spring of 1937, further replace- 
ments were undertaken so that all 
major schedules of United are now 
being operated with the latest in flying 
equipment, the Douglas DC-3s. Boeing 
247Ds are still in service for some local 
schedules, but all through services are 
operated with the larger ships. 


Wir THE MOVE towards standardiza- 
tion and uniformity of equipment, it 
is possible to consolidate many of the 
old operations and maintenance bases. 
Four separate overhaul and repair 
plants had been maintained by the 
earlier operating divisions, but a num- 
ber of years ago they were all con- 
solidated into a central plant at 
Cheyenne, Wyo., where every airplane 
in the system is routed to be overhauled 
at periodic intervals. The Cheyenne 
plant is now one of the largest over- 
haul and repair bases for aircraft in 
the world. Some 500 employees are 
regularly engaged in this type of work 
at that point. Bill Hoare is in charge. 

United’s operations over the last five 
years yield interesting contrasts, and 
indicate the general progress of air 
transport. When we first went to 
Cheyenne in the Spring of 1932, part 
of the trip was made in Fords, part in 
Boeing’s 80s, part in a Boeing Mono- 
mail, and at that time they were plenty 
of Boeing 40s and Boeing 95s still in 
service up and down the line. Mak- 
ing the trip today, one goes to Chicago 
non-stop in one of the luxurious 14- 
passenger Mainliners, and from there 
on in a 2l-passenger DC3. Very 
shortly the DST’s with their luxurious 
sleeping accommodations will be avail- 
able over these same routes. We used 
to think it was something to make the 
trip from Chicago in seven or eight 
hours with stops at Toledo, Cleveland 
and possibly Kylertown,—all the 
while cramped in a narrow seat and 
with ears constantly assailed by the 
toar of three Wasps. Several weeks 
ago we made the same run in three 
hours and 25 minutes (a little ahead 
of time to be sure, on account of a 
good tail wind aloft. Regular schedule 
is three hours and 55 minutes), high 
up above the weather at 11,000 ft., 
seated comfortably in a large swiveling 
armchair with plenty of room to 
stretch out and relax. The noise level 
was about the same as in a Pullman 
cat and the excellent meal served dur- 
ing the trip could be stacked up against 
anything to be found on most railroad 
diners, 

The serving of food in the air has 
Uni € important enough (last year 

mited served 375,000 meals to the 
‘une of a quarter of a million dollars) 


to warrant the creation of a new title 
“Maitre d’airline,” a post now held by 
Donald Magarrell, formerly vice presi- 
dent of a food consulting corporation. 
Gone are the cardboard boxes and the 
sandwich-and-apple picnic lunch. Sil- 
verware, linen and porcelain plates, 
cups and saucers, are regular equip- 
ment on the Mainliners. 

Quite a problem to serve 14 or 21 
people out of a 3x6 kitchen, but the 
United stewardesses are turning the 
trick every day. Three classifications 
of meals are provided, A, B and C. 
The’A meal is a complete dinner served 
at noon and at the evening dinner hour. 
A typical “A” meal includes choice 
of fresh fruit or shrimp cocktail, celery 
hearts and mixed olives, choice of fried 
chicken or lamb chops, potato, fresh 
vegetables, salad and dessert. Usually 
there is a choice of dessert including 





ice cream with cake or such things as 
Bavarian cream pudding, apple pie and 
cheese. The B lunch is a mid-afternoon 
snack of sandwiches, fruits, cheese and 
cake. Another type B meal served be- 
fore bed-time consists of fresh fruit, 
fruit juices, sandwiches and cookies. 
For breakfast, the C type meal, the air 
traveler has a choice of five different 
kinds of breakfast food, fresh or stewed 
fruit, and, for the first time, scrambled 
eggs and ham or bacon. In summer- 
time, lemonade and Coca-Cola are also 
available and night flying passengers 
may obtain caffeinless coffee. The hot 
foods are provided at stations on the 
ground and are kept warm in flight in 
special thermos containers, 

There is a saying current among 
United personnel that the line serves 
the longest meal in the world,—“200 
miles from soup to nuts.” 
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plan. The result has been twofold: 
wasted capital and a poor layout. 
Realization of the airport shortcomings 
and the fear that transport activity 
would be transferred elsewhere is 
forcing expensive and drastic changes 
at the airport. A new hangar 1,000 ft. 
long is being built on the western por- 
tion of the northern airport boundary. 
It is planned to move or to demolish 
the four original hangars now situated 
in front of the new $600,000 airway 
station (between it and the landing 
area) to permit effective use of the 
new station and to make possible the 
use of the proposed new runway plan 
which almost entirely changes the pres- 
ent layout. A change in an airport 
runway layout usually means highly 
expensive changes in the landing area 
drainage structures. 

In spite of its poor layout 265,282 
paid airline passengers passed through 
the airport in 1936, such heavy traffic 
making drastic changes in the airport 
layout mandatory. 


Somarty the Paris airport of Le 
Bourget is now in process of drastic 
modernization to make possible the 
doubling of the present landing area to 
the southwest and to the north; over a 
dozen existing hangars and several 
dozen workshops and other airport 
buildings will be torn down, two large 
hangars having already been de- 
molished on the site of the 720 foot 
long airway station now being built. 
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Likewise Tempelhof, the commercial 
airport at Berlin is being doubled in 
area, extension being to the north of 
the present landing area, and another 
airway station to replace the existing 
station is being built in the northwest 
angle of the expanded airport. This 
airport expansion will leave the present 
345 ft. long station and the two 700 ft. 
long flanking hangars in the center of 
the new landing area. Demolition of 
these buildings, apparently, is planned. 

Croydon, London’s commercial air- 
port, had a similar adventure, expan- 
sion of the landing area eventually iso- 
lating the original extensive airport 
buildings in the center of the expanded 
airport, these being demolished at a 
cost of $600,000 and new buildings 
costing over $1,000,000 being built, 
(but now found inadequate, it is said, 
to suitably accommodate present day 
airport traffic). 

The simple expedient of following 
a well conceived comprehensive airport 
plan drawn up at the outset in the de- 
velopment of the airport, the cost of 
which would have paid for itself many 
times over, would have made these 
drastic and expensive revisions of ex- 
isting airport facilities unnecessary. 

The critical examination of these 
four airports has not been done to he- 
little the pioneering work already ac- 
complished but to point out for those 
interested in airport development cer- 
tain fundamertal principles in the lay- 
ing out of the airport which at the 
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present time appears to be lacking. 
Similar radical changes in airport lay- 
outs are taking place or are needed 
at practically all airports at important 
focal points of air and surface trans- 
portation. 

Airport construction in the past has 
too frequently gone forward as though 
the grading, draining and surfacing of 
the airport landing area, the construc- 
tion of runways, the placing and con- 
struction of airport .buildings and the 
laying out of other essential parts of 
the airport were so many unrelated 
problems. All these elements, however, 
should be interdependent if the airport 
is to function smoothly as a unit. This 
co-ordination is only possible when 
they are conceived together and 


planned as parts of a closely knit 
whole. 

Experience has shown that it is not 
enough to allow the airport to develop 
blindly month by month or year by 
year as occasion demands, thus leaving 
its ultimate developments to chance. 

To attain the necessary unity for 
present needs and an ordered expan- 
sion for potential future air traffic the 
airport construction program should 
be based on a comprehensive, far 
sighted, flexible and well conceived 
master plan drawn up at the outset. 
Such a comprehensive early plan 
forms the very backbone and founda- 
tion of the whole airport program and 
largely governs the effectiveness of 
the capital invested. 
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fold with accordion fold to a con- 
venient size so that the chart will 
show the course continuously by turn- 
ing the next successive fold. Once 
in the air, keep a continuous look-out 
for landmarks and mark the plane’s 
position with a circle and a notation 
of the time at every opportunity. 

No two navigators will follow the 
same technique in accomplishing air 
pilotage. However, any skilled navi- 
gator will make the best possible use 
of all his faculties for checking ob- 
served landmarks with landmarks in- 
dicated on a chart, or mentally with 
landmarks already memorized. Direct 
visual observation, while the most 
important, is by no means the sole 
method of checking position. In addi- 
tion to sight, the navigator should 
develop to the fullest his sense of 
smell, hearing (though in a plane this 
is difficult to use), and touch as 
applied particularly to his sense of 
temperature change. Furthermore, 
special attention should be given to 
following ranges, fixing position by 
bearings, and by distance from known 
objects observed. There are other 
means for fixing position approxi- 
mately, such as the smoke from cities, 
night lights from cities seen at a 
distance as a glow, special cloud 
formations along the coast or over 
islands or mountains, and other indica- 
tions which will doubtless occur to the 
reader when he gives full rein to his 
imagination. 

Admittedly, some of the wrinkles 
noted above are somewhat far-fetched, 
and infrequently utilized, though it is 
the writer’s conviction that the use of 


many different factors, perhaps sub- 
consciously, by experienced navigators 
gives them what some people will con- 
sider “instinctive” ability, or the 
“sixth sense”. The fact is an intelli- 
gent person can make far greater use 
than is commonly supposed of our 
known senses of sight, taste, touch, 
smell and hearing. 

An example of practical application 
of the sense of smell is related by an 
Eastern Airlines pilot who tells of a 
fellow pilot who makes a safe ap- 
proach at the Richmond Airport by 
first fixing his approximate position 
over the industrial plant at Hopewell, 
Virginia, by the sense of smell. Many 
have doubtless noted the odors peculiar 
to Curtis Bay, and other places. While 
not directly applicable to air naviga- 
tion, the method of navigation on 
Puget Sound by “barking dog” navi- 
gation is an old story. It is a fact 
that marine pilots in that area when 
fog-bound sound their whistles, note 
the time for the echo to return and 
thereby are enabled to follow the 
tortuous channels or to keep at a safe 
distance from the shore. 

Following ranges is perhaps the best 
practicable means for keeping on 
course and for assisting the navigator 
to identify landmarks. This is done 
by noting any two objects along the 
course and keeping them in line. As 
the nearest object is approached, a 
more distant object in line with the 
first two is selected, and the course 
altered so that the track of the plane 
will pass over the ranges. This pro- 
cedure automatically allows for wind 
drift and thereby enables the navigator 
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to follow his planned course with more 
precision. The closer the plane is to 
the course laid down on the chart, the 
more easily a landmark may be recog- 
nized since similar landmarks several 
miles away will not be considered. 

Railroads, transmission lines, rivers 
and shore lines may often be used as 
position lines. For example, a nayj- 
gator flying from St. Paul to New 
Orleans may set a straight course to 
the west of the Mississippi river and 
need not follow the meandering of the 
river but only keep enough to the left 
to sight it occasionally. In this case 
the river would be an approximate 
north-south position line, and the gen- 
eral course would be indicated by 
sighting the river, though the speed 
would not thereby be indicated. At 
some such point as the mouth of the 
Arkansas river the navigator would 
cross to the east bank and continue 
on to New Orleans. In the same way 
a mountain range, railroad or shore 
line might be used as an aid to naviga- 
tion. 

Some good general rules for cross- 
ccuntry flying are: 

(1) Make careful preparations in 
advance. 

(2) Keep a continuous check on the 
plane’s position. 

(3) Carry a good compass, and 
when in doubt steer a steady compass 
course. Avoid frequent changes in 
course when the position is uncertain, 
as these changes only add to the un- 
certainty. 

(4) Practice map-reading until ob- 
jects seen on the earth may be readily 
identified on a good map. 

(5) When lost, use every means to 
get a fix (the plane’s position) as 
quickly as possible. The more time 
that is lost in getting a fix the more 
difficult it becomes to do so. 

It is no disgrace to get lost, but the 
efficient navigator will make every 
effort to reduce the period of uncer 
tainty of position to a minimum, The 
moment the plane’s position becomes 
uncertain, the hazards of flying rapidly — 
increase and are normal only when the 4 
plane’s position is once more definitely 
fixed. The longer the period of ai 
certainty, the more difficult it is to fix 4 
the position. _ 

In this brief discussion no mentions 
has been made of Navy Department 4 
Strip Maps, Rand-McNally Air Trails > 
Maps, etc. Since many practical flyers 
will have difficulty in obtaining charts : 
or special information or equipmem 
for long-distance flying, further Ma 
formation will be given persons #% 
dressing the writer through this 
column, or at Annapolis, Maryland, 
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The value of DOWMETAL —to the nenmaunied, 


engineer, the aircraft manufacturer, pilot and owner— 


cannot be overemphasized. Offering lightness of a 
full third over aluminum with comparable strength, 
toughness and durability, DOWMETAL has opened 
up ever widening opportunities for greater perform- 
ance and safety in aeronautics. 


While DOW METAL is fast entering into all manu- 
facturing—home and office appliances, trucks, 
buses, portable power tools, foundry flasks and 
countless other products—its unique lightness can 
be utilized to greatest advantage in aircraft. 


So highly appreciated is DOWMETAL that prac- 
tically every important builder of aircraft and collat- 
eral equipment is taking advantage of its unique 
lightness in every way possible. 


There is still another important advantage DOW- 
METAL has to offer. Its excellent machinability 
and homogeneous structure often reduce fabrication 
costs materially. 


Interest, too, is shown by aeronautical engineers in 
the fact that heat-treated DOWMETAL castings 
possess approximately a 30% greater expansion co- 
efficient than aluminum. 

DOWMETAL is available in plate, sheet, sand or 
die-castings, forgings, standard or special extruded 
shapes. It responds to virtually every common form 
of metal fabrication. 

Everyone concerned with modern aircraft should 
know about DOWMETAL. “The DOWMETAL 
Data Book”’ is a practical, fact-full book on this 
unique metal. It is sent without obligation. Write 
for your copy. Be informed on the metal that 
has meant much—and is meaning more and more 
—to progress in the air. 


THE DOW CHEMICAL COMPANY 
Dowmetal Division « Midland, Michigan 


The famous Sperry Gyropilot, produced by the 
Sperry Gyroscope Company, Inc., of Brooklyn, 


N.Y. is, today, 20 pounds lighter through the 
incorporation of DOWMETAL. 


MAGNESIUM ALLOYS 


UGHTEST OF ALL stRUCTURAL METALS 





"Trade Mark Registered U. 8. Patent Office | "Above is the case for the Sperry Gyro-Horizon (Bank and Climb Indicator) — 
- 8. Paten ae and the mounting unit of the Sperry Gyropilot—both DOWMETAL castings. 
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OMBAT, observation, bomber or pur- 

suit... whatever the service, Navy fly- 
ing demands the ultimate in control cord 
performance. And Roebling Aircraft Cord 
is especially made to meet these require- 
ments. That is why a majority of the nation’s 
plane builders rig controls of ships made for 
Naval Service with Roebling Control Cord. 


Roebling Wire Aircraft Products are made 


in Stainless Steel and High Carbon (Tinned 
or Galvanized) Steel. They include: Aércraft 
Wire; Aircraft Strand; Aircraft Cord {6 x7, 
7x7, 7x19}; Ferrules and Thimbles; Serving 
and Locking Wires; Control Strand and 
Casing; Compressed Fittings for Attachments » 
Power and Lighting Cable » Welding Wire. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N. J. Branches in Principal Cities 


KEEPING PACE WITH AN neni inte WATCHWORD IS PROGRESS 
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-engined Boeings meet 





all these modern needs—simultaneously: 


¢ Greater Speed 

¢ Longer Range 

e Larger “Payload” 

e Added Comfort 

¢ Efficient Operation 





IN commercial transportation and in 
national defense, the role of aviation has 
become increasingly important and aircraft 
requirements more exacting. The new era 
in aviation calls for speed, but not at the 
expense of general utility; long range, but 
not at the sacrifice of load carrying ability; 
adequate “payload” without impairing 
speed or range; complete comfort, not only 
for passengers but for the crew as well, and 
ample power for efficient operation under 
all flight conditions. 

The modern four-engined airplane, 
offering the greatest combination of all 


BOEING AIRCRAFT COMPANY ea : : : 
these qualities ever attained, is Boeing’s 


Seattle, Washington 
answer to the exacting requirements of 


aviation today. 


veing has always Sc ae airplanes today / 
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Fundamental principles of 


Airplane Design 
Airplane Engines 
Aerodynamics 
Just published, new Third Edition 


The Airplane and its Engine 


_ By C. H. CHATFIELD 
United Aircraft Manufacturing Corporation 


C. F. TAYLOR and S. OBER 
Massachusetts Institute of Technology 


401 pages, 54x8 $276 illustrations, $3.00 
Here is a new edition, brought up to date, 
a sound, clear and simple discussion of the 
fundamental principles, construction and 
capabilities of the airplane and its engine. 
Written for all interested in the function 
of airplanes in modern life, the book strikes 
a mean between the technical and popular 
exposition, founding all explanations only 
on the basic principles of physics involved. 
The data on aeronautical equipment have 
been entirely revised to include the most 
up-to-date airplanes, engines, instruments 
and accessories. Emphasis has been placed 
on modern all-metal construction and such 
airplanes as the Northrup, the Douglas, the 
China Clipper, and the Sikorsky S-43 have 
been given considerable space. 


New information included: 


—controllable pitch propellers 
—automatic pilot 

—army system of blind landing 
—new instruments, such as the fuel- 


air meter and the ‘“Autosyn” 
system 


—soundproofing of airplanes 


—possibility and limitations of strato- 
sphere flying 


SEE YOUR COPY FOR 10 DAYS FREE 


Simpiy mail the coupon for your copy. No obligation to purchase 
—no agents—no red tape. Keep the book or send it back as you 
wish. It’s one bock every aviation man should have. Don’t miss 
this chance to see it free. 


P/, McGRAW-HILL - \W 
FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42nd 8t., New York 


Send me Chatfield, Taylor and Ober’s The Airplane and Its Engine, $3.00, for 
10 days’ free examination. I agree to return the book, postpaid, in ten days 
@r to remit for it then. 


Name of Company 


(Books sent on approval in T. S. and Canada only.) Av. 6-37 





Kellett Type YG-1, U. S. Army Air Corps 


AUTOGIROS 


for 
MILITARY 
PURPOSES 


and for 
CIVILIAN USES 


such as 


Rescue Work 
Patrol Work 
Ground Reconnaissance 
Inspection 
Restricted Area Operations 


Air Mail Shuttle Service 


RELLETsS 


AUTOGIRO CORPORATION 


ISLAND ROAD oe PHILADELPHIA 
CABLE ADDRESS ° KELLAERO 


—_———— 
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HOLD IT, ACE~ A 
‘TILL YOU SEE THE hater y 
: BERRYLOID Years 





COLORGRAPH with 


AERONCA 


VISUALIZER! 








For seven years Aeronca has entrusted to us 
the precision work of machining the major 
parts of Aeronca engines. The same high 
degree of accuracy which has made Aeronca 
engines noted for their superior performance 
is assured to all who avail themselves of 
Govro-Nelson service. 


@ Write Us Concerning Your Requirements 


THE 


GOVRO-NELSON 


COMPANY 


DETERMINE THE COLOR 1931 Antoinette _ Detroit, Mich. 
COMBINATION FOR YOUR PLANE 


THIS MODERN WAY 


Now you can visualize the final appearance 
of your plane before finishing starts! The 
amazing new Berryloid Colorgraph Visu- 
alizer shows 190 combinations of long-last- 
ing Berryloid Pigmented Dopes — displays 
their contrasting colors as they will actually © 
look on the airplane. The fuselage-shaped 
Visualizer indicator reveals one color sur- 
rounding the other just as a side view of a 
plane shows the wing against the fuselage! 

















Be sure to see the Berryloid Visualizer at 
your next 100-hour overhaul. Airline oper- ; ss 
ators and repair bases may obtain them ae ae ee rie, —. (6 é 
through Air Associates, Inc., of Garden . - - saa cas 
City,N.Y., Chicago, Ill.,and Glendale,Cal., SS 
or from their jobbers and dealers through- 
out the country. The cost is five dollars. 


Ss a f[> Pp ge a 





—_ 


RELIABLE PERFORMANCE under any flying conditions 
distinguishes Kendall Oil, choice of the champions. Re 

BERRY BROTH ERS finery-sealed containers safeguard Kendall's purity against 
eaants e VARNISHES © ENAMELS © LACQUERS contamination of any sort. Kendall Oil is refined 100% 
eo Te, ST from Bradford Pennsylvania Crude. Most airport 


BROOKLYN, N.Y. BOSTO ‘ 
, N.Y. © N, MASS. + CHICAGO, ly you. 
CMA ani POSTON, MASS. + cutcaco. wuimoss ee er eee 


SS KENDALL REFINING COMPANY - BRADFORD, PA. 


— =o. BE 
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MORE ACCURATE 


YET SAVES HOURS 
on Every Motor Overhaul | A e : 


—the Black & Decker Method of 


er 


Airplane Valve Reconditioning , abi is 





THE BLACK & DECKER VIBRO-CENTRIC VALVE SEAT 
GRINDER quickly produces a smooth, highly polished valve seat 
with the accuracy specified by aircraft engine manufacturers. A 
slf-centering pilot in the valve guide assures perfect centering 
of the grinding stone. And the high spindle speed of the driving 
unit (12,000 R.P.M.) is combined with an automatic vibrating 


action which both increases the grinding speed and minimizes load- 

ing of the stones. The angle drive easily reaches down into the Wh ha S C T | N C () N 
cylinder, keeping the driving unit outside and eliminating the pos- Y 

sibility of scoring the cylinder walls. Stones are available in grades 


to suit all types of valve seats from the softest to the hardest. delivered more 4.5 METH 
airplanes than all others 


COMBINED? 


i oe Mliy a. 


be. BLACK & DECKER UNIVERSAL SUPER - SERVICE 
/ALVE REFACER quickly puts a new, true-fitting face on any : 
airplane, auto, bus, truck or tractor valve, of any stem diameter 

3 








from 5/16” to 11/16”, at any angle from 15° to 90°. A precision 
machine in every way, it combines with the Vibro-Centric Grinder 
in turning out aircraft valve work of the highest accuracy. 


ASK YOUR JOBBER to demonstrate this 


later, better valve reconditioning Seay, | MBS GEER MEU LDL DESEO) 


—— Or write for complete informa- : 
pag The Black & Decker Mfg. Co., Rey!?37 or arite lo 
Pennsylvania Ave., Townson, Md. ' 


BLACK & DECKER ASE Waisman 


WAYNE (Detroit Suburb) MICHIGAN 


World’s Largest Manufacturer of U.S.A 


PORTABLE ELECTRIC TOOLS 
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WENASCO MANUFACTURING CO., 6714 MCKINLEY AVENUE, LOS ANGELES, CALIFORNIA...1N ENGLAND: PHILLIPS AND POWIS AIRCRAFT, Lrp, READING 





——_ 


B*A*30 AIRPLANE WI 
IS LIGHTER, STRONGER A WATERFOWL 


Can Hy! | 
Oe ae fe : i T° ent z os 
FACTURERS || . (oe 


\OMPT ATTENTION. 
TON SEARS COMPANY, 65 
H STREET, NEW YORK CITY. 


<0F 


ENGINEERS stvecStuent 


If your own engineers are tied up with present problems, and 
one ars lagging, we are in a — to work with 
you, promptly, and at minimum expense. Qualified service on a s 

research, patents, management and development engineering. ~~ —- EDO FLOATS. 
Inquiries invited. 





PENNSYLVANIA AIRCRAFT SYNDICATE, Inc. Se 


E. BURKE WILFORD, President A 
WILFORD BLDG., PHILADELPHIA, PA. 











EDO AIRCRAFT CORP., 610 2ND ST., COLLEGE POINT, L.1., N.Y 








;.on FLEETWING'S 
new Seabird stain- 
less steel amphibian 


SOLAR AIRCRAFT COMPANY 


LINDBERGH FIELDe® SAN DIEGO © CALIFORNIA 














AVIATION FOUIDMENT & EXDORT ¢ INC. 


29 Beaver Sreeer, New Yorn City. UO. §. A. | Cacie Anorness: AVIQUIPE 
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SAFE IN THE DARKNESS 


with RCA Aviation Radio Equipment to “Light” Your Way! 


almost unanimous vote for RCA is 
proof that the equipment bearing 
the famous RCA trade-mark pro- 
vides ace-high service. 

Every day more and more pilots 
are equipping their planeswithRCA 
Aviation Radio products. Are you 
enjoying the safetyand convenience 
benefits of airplane radio that’s RCA 
ALL THE WAY? You can—easily 
and inexpensively ! Why not look 
into it? Just send us a card, and 
we'll forward information, without 
obligation, telling you about the 
complete RCA line of aviation radio 
products for planes and airports. 


RCA equipment in three-fourths of 
America’s Airports and most planes 
using them proves it’s better! 


Flashing through an inky sky, it’s 
comforting to know that in spite 
ofthe darkness all about you, there 
isalight to guide you safely home 
—the “light” that’s furnished by 
RCA Aviation Radio Apparatus. 
RCA equipment in planes and 
means flying that’s safe/ 
That's why three-fourths of the air- 
ports in the United States — plus 
neatly all the planes using them— 
own RCA radio products. And this 


RCA presents the "Magic Key” every Sunday, 2 to 3 P. M., E. D. T., on NBC Blue Network 


A SERVICE OF THE RADIO CORPORATION OF AMERICA 


e 
RCA Aviation Radio Instruments are sold by AIR ASSOCIATES, INC., Glendale, Cal; Chicago, IIl.; 
Garden City, L. 1.; or write direct to Aviation Radio Section, RCA Mfg. Co., Inc., Camden,N.J. 





























“Right on the Nose!" After hours 
of flying in the darkness, the plane 
is brought in safely—its way 
“lighted’’ by the RCA equipment 
on board. 


Allegheny Co. Airport, 
Pittsburgh, Pa., uses 5 
RCA AVR-11 Airport 
receivers, each with an 
AVA-8 Crystal Control 
attachment. All are 
mounted in RCA MI- 
5747 Airport Traffic 
Control Tower Rack 
Cabinets. Also shown 
is RCA AVT-1A Air- 
port Traffic Control 
Transmitter. Airport 
also has RCA AVT-1 
Transmitter. 


i gE cette in 








FOR LATEST TYPE 
HIGH-OUTPUT ENGINES 


Vhe Neus 





afford maximum reliable service 
life with minimum attention. 





N 


SCINTILLA MAGNETO CoO., INC. 


(Subsidiary of Bendix Aviation Corporation) j 
SIDNEY, NEW YORE 
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Another world’s record! A round trip across the 
oe ee Atlantic in five days. A grand pair of aviators, 


BREEZE PRODUCTS Merrill and Lambie ... a grand flight... a grand 


on Merrill's Plane 





plane . .. with grand equipment throughout. The 





® BREEZE FUEL TANKS Breeze Corporation is justly proud of the perform- 
® BREEZE EXHAUST GAS ance of its products that so vitally helped make this : 
ANALYZER achievement possible. For Merrill's plane is equip 


ped with BREEZE FUEL TANKS, BREEZE EXHAUST 
GAS ANALYZER, BREEZE MULTIPLE CIRCUIT CON- 
NECTORS and BREEZE SHIELDING Conduit and 


Fittings. Breeze manufactures a wide-range of 


® BREEZE MULTIPLE CIRCUIT 
CONNECTORS 


® BREEZE SHIELDING 
Conduit and Fittings 





_ aa F 


highly dependable aircraft products. 











yr’ a 





BREEZE AIRCRAFT PRODUCTS—Radio Ignition Shielding Assemblies, including Spark Plug Shielding . . . Flexible Conduit and 
Fittings . . . Junction Boxes . . . Flexible Shaft and Case Assemblies for Remote Control, Tachometer Drives, Fuel Pump Drives, 
etc... . Flexible Gas and Oil Lines . . . Internal Tie Rods . . . Ammunition Rounds Counters . . . Radio Tuning Units... ne 
Pitch Controls . . . Generator and Ignition Filters . . . Elevator and Rudder Tab Controls . . . Airplane Cabin Heaters. . 

Tubing of Stainless Steel, Aluminum, etc. . . . Exhaust Gas Analyzers . . . Rivetless Aluninum Gasoline and Oil Tanks. sa 
STEEL DIVISION—Pioneers in the design and development of Stainless ‘Steel Structures and Stainless Steel Fabricated Products 


BREEZE CORPORATIONS, INC. 


Newton. 
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AVIATION SCHOOLS 
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School of Aeronautics 


At America’s Foremost Xx 


OUR TRAINING WILL — 
~ SAVE YOU TIME... 
¥ GET a to = wee 
; / MAKE RE MONEY... and is 
UNDER PERSONAL SUPERVISION 
P OF MAJ C C MOSELEY, PRES. / THE BEST YOUR MONEY CAN BUY 


‘ Send this ad with your age, name, address and course interested in for information and catalog 


CURTISS - ee ee 


GRAND CENTRAL AIR TERMINAL ¢ GLENDALE - LOS ANGELES « CALIFORNIA 


PARKS AIR COLLEGE 


Offers COLLEGE AND PROFESSIONAL TRAINING Mojoring in Aviation 


FOUR two-year courses (96 weeks) lead to Bachelor of Science DORMITORIES AND DINING HALL ON THE FIELD. 1434 
degrees in Professional Piloting, Aviation Operations, Aviation graduates. 
Mechanics and Aeronautical Engineering. Graduates are being placed prior to their graduation. 74 per 
THIRTEEN TRAINING PLANES are on the flight line. They cent of graduates enter air transport operations in North and 
are used in giving a systematic course of professional flight train- South America. 
ing which prepares graduates for airline flight At Parks you train for aviation IN aviation. Parks is recognized 
operations. Requests from airlines for flight as the training division of the industry. Ask any one who is in 
graduates are exceeding the number available. aviation. You can expect more at Parks and still be agreeably 
58,000 hours flight instruction have been surprised when you come. 
given, 650 hours now being flown monthly. The new 60-page catalog gives complete information. Send for 
THE FACULTY of 33 is composed of it. It is FREE, It is packed full of valuable information. A 
specialists in the various fields of aviation. letter or post card will bring it to you. 
AN ENROLLMENT of 241 resident students SUMMER TERM JULY 5 


for the 1937 Spring term. J 
On its 100-acre airport Parks has 14 build- "gaan nar Genie ” 
Eas 








Accredited by the 
Illinois § Superin- 
tendant of Public 
Instruction. Gov- 
ernment approved 
a )6a)=s Transport 
Ground and Flying 
School and Me- 











ings with a total floor area of 2% acres de- 
voted to school purposes exclusively. 


“ARE YOU AFRAID TO FLY HOME IN THE DARK ? ? ?” 


BRUSH UP ON YOUR BLIND FLYING WITH e 
© MARION McKEEN NATIONALLY KNOWN 
SPECIALIZING IN BLIND FLIGHT FLIGHT INSTRUCTOR 


TRAINING © @ ALL TYPES OF e Santa Monica (Cal.) ¢ Clover Field ¢ Phone S.M.642-60 
SCHOOL AND CHARTER WORK Everyone knows McKeen. They learn about flying from him. 





637-AV Cahokia Rd. 








t St. Louis, Illinois 

















age os gare 
Ambitious, air-minded y men, in- 
in entering the. ‘well paid field 
of Aviation, write immediately, enclos- 
"hard stamp, to 
a ree istics Service panerverstod 


WE TRAIN AND PLACE 
ENGINEERS, DRAFTSMEN 
AND MECHANICS 
Aeronautical Institute 


OF LOS ANGELES 
3511 WEST SIXTH STREET 





Fo stonnacrmal ept. Detroit, Mich. 


DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 
Graduate and Undergraduate Courses in 
Aeronautical Engineering and Air Trans- 
ort. Particulars from Dean, College of 

ngineering. 
NEW YORK UNIVERSITY 
University Heights, New York, N. Y. 











_NEW ADVERTISEMENTS 


must be received by the 18th of the month to 
Sppear in gives out the following month. 
ress copy to 
The Departmental Advertising Staff 
AVIATION 
330 W. 42nd St. «» New York City 


AIRLINE ENGINEERING 
for 
PonTanT aviation aaa 
positions: Mechanic, Radio 
* Operator, Meteorologist, Dis- 
patcher, Manager, All Airline 
Operations. Ask for catalog 136. 
Lead to Government Licenses 


Courses 
STEWART SUROMSOCAL TRADE SCHOOL 
253-5-7 W. 64th St. New York City 


AIRPLANE MECHANICS 
ARE IN DEMAND 


We train you-—Free Placement 
Oldest in the West 


WARREN SCHOOL OF AERONAUTICS 
Ten years’ successful operation in the air- 
plane manufacturing center of the world. 

LOS ANGELES - - 238 W. (8thSt. 




















For Additional Advertising of 





Schools and Flying Instruction 


Consult the Classified Advertising Index on page 90—See 
“Schools” and “Flying Instruction” classifications under “Services” 
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» Planes, Engines and Parts For Sale—Products—Services 
Pe ee 





SEAPLANE AERONCA C-3 just completely 
corrosion-proofed with Petrolatum and Bees- 
wax, Lioniol inside all longeronms and 
throughout wings. 1936 floats. Stainless steel 
tierods. Completely recovered. Like new, 
must be sold at once. deposit neces- 
sary to hold. Write, phone or wire—J. A. 
Wales, Jr., 230 Park Avenue, New York 
City. No. 1 


FLYING FLEA. First ever built in Ireland, 
First Irish Flown in world. First with Ele- 
vator beautifully upholstered, lovely machine. 
Ideal Museum Gift, or Goldmine for Flying 
Demonstrator. $700 (approx. Week's taking). 
F.O.B. $500 if Museum Gift behalf Erin, 
BM/NKRP, London, England. lo. 2 


WACO Y.K.C. Deluxe 1934, Jacobs 225 motor, 
just modernized, total 220 hours, radio, lights, 
flares, bank and turn, rate of climb, sensitive 
altimeter, clock and compass. Private owner. 
Bargains: Arrow-Sport, excellent condition, 
Gee BEE Mode! A. just relicensed, less than 300 
hours. Motor parts for J-6, Challenger,, 
Szekely, Axelson, OX LBlond, inrtia starters, 
wings for Eaglerock and Waco; Accessories. 
Aviation Service Company, Inc., Hartford, 
Conn. No. 3 


AMERICAN EAGLE—long nose OX-5. Com- 
pletely rebuilt and recovered. New upholstery, 
cockpit floors, windshields, control wires. 
Motor overhauled, new propeller. Frank 
Headley, Jr., Lincoln Park, ge r No. 4 


WACO A, 170 Jacobs. Total time 500 hours; 
since major, 150 hours. Perfect condition. 
License to June Ist. 1,200 cash or trade on 
Lambert Monocoupe. . B. Sheffield, Ameri- 
cus, Ga. No. 5 


FOR SALE: Late 1935 Waco cabin; Jacobs 
motor. 200 hours total time. Privately owned. 
All blind flying equipment, including flares, 
lights, radio, etc. Lic to May, 1938. 
Guaranteed good as new. Deliver for expenses. 
$4,500. Sterling Airways, Inc., Sterling, os 
0. 




















TRI-MOTORED STINSON T $2,500.00. Fully 
equipped radio. All night flying, flares, etc., 
many extras. Will consider 15 Waco—Stear- 
man or both in on trade. Also for sale com- 
plete Ryan BS tail group uncovered JS Waco 
tail group complete uncovered. Landing shock 
struts for BS Ryan. J. O. Dockery, Clarksdale, 
Miss. No. 7 


WANTED: A set of twin floats to handle a 
1500 pound plane. What have you? . 
Stanfield, 187 Severn Ave., Eastport, Md. No. 8 


FOR SALE OR TRADE: J5 Ryan spenegions, 
le 
C 








just refinished. Will sell cheap or trade for 
2 or 3 place open radial job. E. H. Crim, 
Manchester, Ga. No. 9 


B17L—1935 Beechcraft equipment, 225 H.P. 
Jacobs engine—metal propeller, landing lights, 
flares, flight instruments. Color white 
black trim. Demonstrator total hours approxi- 
mately 250. Price $6,000. Air Travel and 
Sales, Inc., 9835 Yorkshire Road, Detroit, 

No. 10 





Mich. 





RYAN SPEEDSTER J6-5: Three place, o 

cockpit, dual controls. 150 heuer total Pa 
on plane. Wonderful shape. $1,500 cash. 
5032 Hurlbut Avenue, Detroit, Mich, No. 11 
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See Classification. 
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CHALLENGER COMMAND-AIRE, $1,000. 
Cabin Waco UIC radio, lights, flares, ambu- 
lance $3,200; Aeromarine seaplane with landing 
gear $800; Wasp J-5 and Challenger motor 
parts. Terms as low as one-third down. 
Airways, Inc., Waterville Municipal Airport, 
Waterville, Maine. No, 12 


8, 67, 68, 69, 70 


19, 36, 39, 60B 








LEBLOND /7-cylinder 90 H.P. engine, no time 
since major; total time 353 hours $200.00; 
3B2-S new B.G. radio shielded spark plugs, 
$1.25 each. Pioneer Oil Temperature Gauges 
— guaranteed satisfactory, $3.00. 22x10x4 
Goodyear air wheels, tires, tubes and brakes. 
Snyder Aircraft Company, Municipal Airport, 
Chicago, Ill. No. 13 


BELLANCA SKYROCKET 450 h.p. Wasp C. 
Has everything. 80 hours since major over- 
haul. uth American inquiries invited. 
W. B. Harding, Holmdel, N. No, 1 


LYCOMING R-680: Complete with mags, 
carburetor, heavy duty crankshaft and forg' 
pistons. 400 hours since majored. $395. 
Howard Sauls, Saltville, Va. No. 15 


GYPSY MOTH—licensed to October. Re 
= 
16 











painted last winter. 409 hours—450 on 
just top overhauled. $575.00. Providence 
port, Seekonk, Mass. No. 








FOR SALE: Landing gear parts for Travelair 
2000. Also struts, flying wires. New and . 
Used J-6 crankshaft and other parts. Amster 
dam Flying Service, Inc., Amsterdam, | New 
York. lo. 17 


1935 WACO CUSTOM CABIN, 320 HP. 
Wright, just majored, controllable pitch pro 
peller, 95 gal. gas tanks, landing lights, flares, 
Lear radio compass, Lear_ receiver, Sperry 
Horizon, directional gyro, Kollsman sensitive 
altimeter, bank and turn, manifold preside, 
generator, starter, Jaeger Chronograp clock, 
total time 410 hours, price $5,000.00. 

Corporation, Central Airport, Camden, i 








———— 


REARWIN SPORTSTER, 90, Brand new. Un- 
delivered. Will trade automobile and = 
balance. Can furnish ship as you speciy: 
I. Walter Sell, 566 Vine Street, johanorws, 
Pa. No. 








—— ——— 
125 WARNER COMMANDAIRE: 3 Le just 
topped and new paint job, amiit¢ 
prop, licensed, $700. H. R. Gustin, Ping OF 
N. Y. R. D. No. 1. — 
BIRD: 4-place; Kinner B-5 Bought from Ker 
port last May. ‘The best ship of its — 
the country. Anyone interested in @ cam 
money-making ship for passenger-hoppia ope 
instruction will buy this plane. — Max Ne 21 
port, Roosevelt Field, Mineola, N. Y- , 
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Continued from page 90 
FOR SALE WINGS—Waco F, Waco 10, J5, 
16, Waco Cabin. Aeronca, Travelair, , #. 
can Eagle. We are equipped to rebuild any 
in 24 hours after it arrives at our factory. 
N. £. Aircraft Co., Vermilion, Ohio. No, 22 


£107 AERONCA. Motor less crankshaft. 
C2 Aeronca unlicensed 

in Scintilla—New Covers. $450.00. Lake 

Gy Ae Service, Weeks Field, Coeur a age 

0. 23 

















BARGAINS: Arrow Sport, excellent condi- 
tion, Gee Bee, Model A, just relicensed, less 
than 300 hours. Motor parts for J-6, Chal- 
lenger, Szekely, Andere, LFS “hs in- 

starters, wings for Eaglerock an aco; 
y= ies. Aviation Service Company, Inc., 
Hartford, Conn, No. 24 


CHALLENGER ROBIN: LeBlond Klemm; 
new and used; New Cub Seaplanes; 

i 71 Seaplane; J-6-5 Robin Seaplane; 
Lowest prices in the east. Terms 

to ible parties. Airways, Inc., Water- 
ine. No. 25 








FOR SALE: 2 POLB—OX-5 Swallow TP. 
Licensed until October 1, 1937. Total time 
200 hours. Never cracked. Fabric like new. 
New prop. A gift, $350.00. John G. Bone, 
235 Sanovia Street, Exeter, Penna. No. 26 


FOR SALE: J69 Ryan BS competely recon- 
iti . Recovered like new. Licensed till 
April ’38—$1750.00. L. P. inn, Municipal 
Airport, Denver, Colorado. No. 27 


TRAVELAIR S-6000-B, J-6-9 majored, wings 
recovered, stub masts installed, night flying 
equipment. Shielded. Photo drop in fuselage. 
Relicensed recently. Alsop Flying Service, 
Springfield Airport, Springfield, Mass. No. 28 


FAIRCHILD 22 Cirrus inverted 95 H.P. Pioneer 
instruments, has mot been flown since re 
covered and engine majored, can be painted 
any color desired, price $1,650. Walz Corpo- 
tation, Camden, N. J. No. 29 


WACO Y.K.C. Deluxe 1934, Jacobs 225 
motor, just modernized total 220 hours, radio, 
lights, flares, bank and turn, rate of climb, 
- egy , clock and Po a ass. 
rivate owner. viation Service ae « 
Brainard Field, Hartford, Conn. No. 30 


STRAIGHTWING WACO,  J-6-7-majored, 
Poa jp agen ain foo re- 
ov » motor majored. Robin con- 
dition, Taylor Cub °35 recent recover. In- 
Springheld’ _Approved Repair Station #260. 

Id Airport, Springfield, Mass. No. 31 




















New motor. ‘Air wheels. Price $985.00. 
Frederick Lambach, 1102 Davenport Bank 
Bldg., Davenport, Iowa. No. 32 


FOR SALE: 125 HP Warner, less than 500 
Price $500. plus crating charges. P. 
ck, 480 May Street, Jacksonville, 

No. 33 





FFE 








WACO 1936 Custom cabin: Lights, flares, 
and turn, climb, clock, radio, pants, 
with Prop, large tanks; 5-place; Insignia blue 
1a cream trim. 225 Jacobs; 11 months old. 
hours. Never scratched: priced to sell, 

be told from new ship. Dixie Air- 
ways, Inc., Shushan Airport, New Orleans, 
No. 34 


“NBs” GENET 80—less than 300 hours 
; e- Pyle National landing lights. 

airspeed indicator. Pioneer Turn and 
indicator, com ass. § ring and air 
4 Navigation Lights, Exide 12 vole Air- 
fattery. Excellent throughout. Licensed. 
$750. Jack C. Wadleigh, Carte, 

.. o. 35 
TaxLOR CUB Brand new, ordered but not 
pa Can furnish as you specify. Will 
balance ag Car as part payment, finance 
roe ia Walter Sell, 566 Vine St., Johns- 
» Pa, 0. 36 


ENGINES wang FARTS for sale. Liberty 400 
" : _fh. p.; also quantities of 
Pratt & be ag Wright, Curtiss and Packard 
7 alert mpany, Ltd., 1 
Garfield Ave., Jersey City, N. J. No. 37 


1 . 

NO ise privately owned Stinson Reliant— 
ined 5,885; cost nearly $9,000 with 

Kol uding standard instruments plus 

tomas ve altimeter; Smith control- 

ing lights RCA 100 gallon tanks, flares, land- 

Ceam Ae! Radio, turn-and-bank, red and 


ag 


al 





arte 











stery with matching red leather uphol- 
new from Stinson, September 


without ‘regard for cost; used f 
Beart, travel only. i. Reynolds, 542 South 
+» Chicago, Ill. No. 38 


STINSON TRI MOTOR: Model U, in A-1 con- 
dition, equipt with latest type 600-watt public 
address system of unus' ee and tone. 
Exceptional money maker for igs Party. 
Present owner has other interests. Will sell at 
bargain or trade for high grade cabin airplane. 
Write F. S. 370, Aviation, 330 W. 42nd St., 
N. ¥. © No. 39 





EASTMAN AMPHIBIAN, four passenger, dual 
controls, excellent condition, $1,600. Chal- 
lenger motor. E. Reuther, 1131 Lesseps St., 
New Orleans, La. No. 40 





NEW AIRPLANES $25.00 down, easy pay- 
ments. 7:00x4 Air Wheels with hubs. $16.00 
per set. Propellers, $2.98 up. Send 25c for 
information. Universal Aircraft, Fort Worth, 
Texas. No. 41 





CHALLENGER ROBIN, A-1 condition $750; 
Whittelsey Avian, just rebuilt and majored 
$800; Fairchild 22, A-1 condition $1250; Fair- 
child 21, majored and perfect shape $1150; 
Lambert Monocoupe, majored $2200. Filedg, 
Robin, and other parts. Aircraft Brokerage, 
Flushing Airport, Flushing, L. I. No. 42 





LOCKHEED VEGA, 6 place Wasp, Engine. 
Like mew. Motor and complete airplane, re- 
built short time back. Small amount time 
never been on airline. Bargain. Austin 
Municipal Airport, Austin, Texas. No. 43 





RYAN STA, 125 H.P. Menasco, perfect con- 
dition throughout, less than 200 hours, no 
cracks always hangared, priced at $2,750.00 at 
Minneapolis. W. M. Miller, Cloquet, Minne- 
sota. i No. 44 





SAVOIA MARCHETTI, 5 hours since major, 
new bottom and sides, new tires, new cover- 
ing, Heywood air starter, new pontoons, just 
relicensed, guarantee this ship to be in first 
class condition, no trades. Raymond V. 
Green, Fulton, N. Y. No. 45 





STINSON TRIMOTOR U AND T: Pilgrim 
arts: Hamilton Standard adjustable propel- 
ers; Seaggeenss Carburetors; Ignition switches ; 
JS and asp B cylinders; Air speed indi- 
cators; Air temperature gauges; Altimeters; 
Tachometers. General Airmotive Corporation, 
Municipal Airport, Cleveland, Ohio. No. 46 





GULL WING STINSON—built June 1936— 
4 place—150 hours. Extras are 70 gal. gas 
tank, Hamilton Controllable propeller, Flares, 
landing lights, bonded and shielded, Black 
fuselage and black and cream wings. $5800.00. 
1933 Stinson—Radio—Instruments—Special Up- 
holstering, wonderful sha 3000.00 1931— 
2 place Aeronca, condition—$600.00. 
OX 5 Waco—$300.00. Meinke and Eldred, 
Flying Service, Inc., Willoughby, Ohio. No. 47 





KINNER FLEET, No time since overhaul and 
recovered orange and blue, steel prop, Hey- 
wood starter, licensed, $1050.00. alter H. 
Tietje, Elten, Louisiana. 0. 





THE BUY OF the year. Beautiful 3-place 
acobs 225 H.P. aco. New _ condition. 
lec. starter, generator, Diana Cream and 
Blue. Metal front cover, Pyralin. Remov- 
able enclosure rear cockpit, com., bank and 
turn. 8 day clock. Will sell with or without 
2 way radio (sell Western Electric radio 
separate—cost $1,000. Now $750.). No 
trades. FS 376 Aviation, 330 West 42nd 
Street, New York City. No. 49 





STEARMAN WRIGHT J-5 motor, excellent 
condition, ready for immediate delivery, 
$1,200.00. Muncie Aviation Corp., Muncie, 
Indiana. No. 50 





LOENING COMMUTER J-6-9D. Latest one 
built. Less than three hundred hours. Re- 
finished, Blue and _ silver. Never in salt 
water. Motor just majored. $2500. Douglas 
Burton, Lake George, N. Y. No. 51 







Planes, Engines and Parts For Sale—Products—Services «= 





WACO F, K-5. An economical sweet fiying 
ship. 750 hours total; 150 hours since over- 
haul. Must sell best cash offer. FS 377 
Aviation, 520 North Michigan Avenue, Chi- 
cago, Lil. No, 





KIilLY HAWK—Licensed to December. 639 
hours on a 562 on 113 HP Siemens now 
being majored. $950. Fenno Flying Service, 
Providence, Airport, Seekonk, a 
io. 





ALL TYPES AIRPLANES available at ‘‘PIO- 
NEER.’’ Write us your requirements, no 
doubt we have just what you want. Terms 
arranged. PIONEER AIRCRAFT BROKER- 
AGE, Airport, Syracuse, N. Y. No. 56 


LINCOLN P.T. powered with Kinner K.5, 
fully er for blind flying, radio, flares, 
and so forth. A bargain for cash. Aero-Ways, 
Inc., Cleveland Airport, Cleveland, 7. sy 
oO. 








TRAVELAIR 4000, less engine and mount. 
Licenseable with, J-5, Challenger or Warner. 
Chuck O’Connor, Municipal Airport, West- 
field, Mass. No. 58 


ROBIN, new late type Challenger, bank and 
turn, standard steel, battery, landing lights, 
tota! engine time, 27 hours. A-1 condition 
throughout. $900. Serv-Air, Inc., P. OU. 
Box 1118, Raleigh, N. C. No. 59 


PARKS AIR COLLEGE OFFERS—5 place K-5 
Lockheed. With or without newly overhauled. 
J-5 engine. Equipment includes G ich air 
wheels, speed ring, rate of climb, electric or 
hand inertia starter. Licensed to 1938. Red 
Fuselage, fin and rudder; Diana cream wings, 
stabilizer and elevators. A bargain for quick 
disposal. Write, wire or phone for further 
particulars. Parks Air College, Inc., East St. 
Louis, Ill. No, 60 


EASTMAN Aero Camera, $150: Standard J.1 
$250. Curtiss M.F. Flying Boat, $500. Wm. 
Long, 172 Broadway, Lorain, Ohio. No. 60-A 


1937 REARWIN LeBlond 90. Brakes, tail 
wheel, air speed, compass, speed ring, car- 
buretor, heater and air cleaner. Total time 39 
hours $2550.00. Will fimance and take 
Aeronca C-3. One Cirrus High drive metal 
propeller, Jones Fuel Pump, 75 hours, $325.00 
cash. Harold E. Emigh, 1422 Benplex, Pueblo 
Colorado. io. 60-B 


CURTISS ROBIN, OXX6, metal propeller. 
New covering, control cables, bolts and 
fittings throughout. Always privately owned. 
687 hours total. Flies and looks like new. 
$475. Also OXS5S motor, 200 hours use A-1 
condition, cheap. N. Weldon as ge 
R. D. #1 York, Penn. No. 


Products 























Books 


KNOW Aircraft. Every type. Names. Dates. 
Records. 92 pictures, $1.00. Blondin Chart 
Co., Box 34, Los Angeles, Calif. No. 61 


BLIND FLIGHT IN Theory and Practice by 
Ocker and Crane is the world recognized 
authority on instrument flying. Every aviator 
should own this book. $3.00. Naylor Co., 
San Antonio, Texas. No. 62 











Hangars, Portable 


SECTIONAL METAL HANGARS—The an- 
swer to low cost storage. $365 complete, 
shipped anywhere. Bennett Air Service, Na- 
tional Distributor, Hightstown, N. J. No. 63 








Services 





Photography 

AERONAUTICAL PHOTOGRAPHS — 593 
Main Street, Hyannis, Massachusetts. Send’ 
dime for complete list and post card sample. 
All sizes—quality. Prompt service. No. 64 


Sales 











BOEING 40-B; J-5 Stearman; J-5 Eaglerock; 
Deluxe Waco-Cabin Seaplane; Jacobs Bird; 
Fairchild 22; OX Robin; Engines and parts, 
Wasp B; Wright Kinner; Gypsy, Cirrus; 
others. Chuck O’Connor, Municipal Airport, 
Westfield, Mass. No. 52 





FLEET Model 7-B-5. Late type heads, total 
time 660 hours, 130 hours since major over- 
haul. = recovered 1936. Licensed to 
January 1938. Starter and brakes. $1,400. 
Sery-Air, Inc., P. O. Box 1118, Raleigh, 
N. C, No. 53 


EASTERN AERONAUTICAL CORP.—24-hour 
hangar service. Mobilgas and Mobiloil; air- 
planes for charter and _ sightseeing. Also- 
Stinson Lycoming Sales and Service. Airport, 
Newark, N. J. No. 65 





Trucking 

AIRCRAFT TRUCKING and crating by spe- 
cialists. Fully equipped for local and long 
distance trucking of any size aircraft. Dade 





Brothers. ite entrance Roosevelt Field, 
Box 22 AB, Mineola, New York. Telephone: 
Garden City 9773. No. 66- 





(Continued on page 92) 








































































Planes, Engines and Parts For Sale—Products—Services 


Continued from pages 90 and 91 





Wanted 


IF YOU WANT cash for your Used Airplane 
or equipment bring it to ‘“‘PIONEER’’ (free 
storage) wick action, results assured. 
PIONEER AIRCRAFT BROKERAGE, Airport, 
Syracuse, N. Y. No. 67 


WANT few LeBlond aluminum head steel 
cylinder assemblies as on 5 cylinder 85 H.P. 
Also Velie crankcase and parts. John Wright, 
Reed College, Portland, Ore. No. 68 


WANTED: J5 or J6 Ford Tri-motor. Lowest 
Price and condition first letter. L. P. Quinn, 
Municipal Airport, Denver, Colorado. No. 69 


WANTED: Crackups of late model air- 
planes. Specify price and complete details. 
W. 379 Aviation, 330 W. 42nd St., New 
York City. o. 70 
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JOHN W. POOLE 


Petroleum Chemist 


Specializing in the use, manufacture and 
regeneration of lubricants. 








869 Lexington Ave., New York, N. Y. A 
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Employment Service 





AVIATION jobs for inexperienced workers. 
Send stamp for complete details. Desk D, Air- 
loyment, Box 553, West Los Angeles, Cali- 
ornia. 





POSITIONS VACANT 


HAVE OPENING for young man desiring 
training toward airplane mechanics license. 
Can furnish part time job to pay expenses. 
Tiffin Flying Service, Tiffin, Ohio. 








PILOT and PHOTOGRAPH for aerial survey 
work. Must have at least 100 hours vertical 
mapping experience on large job. No others 
meed apply. Give full information and ref- 
erences. P 378 Aviation, 330 West 42nd 
Street, New York City. 





POSITION WANTED 


Desire position as private pilot, pilot salesman, 
traveling representative for company or plane 
owner, 8 years’ experience in Marine reserve, 2 
years in last private pilot position. 1200 hours, 
100 different fypes of land, sea, amphibian and 
multi-motor equipment. 


MARK F. HEANEY 
North Beach Airport, Jackson Heights, N. Y. 








SURPLUS INSTRUMENTS 


Calibrated to airline standards; reason- 
ably priced. 

5 Directional Gyros 

5 Artificial Horizons 

10 Rate of Climb 

10 Kolisman Altimeters 

10 Pioneer Passes 

3 Diaber Compasses 

4 Weston Head Temp. Indicators 

2 Kollsman Tachometers 

2 Pioneer Clocks 

Also have three Boeing 247’s and five Stinson 

Model A’s for sale. Address inquiries to: 


PENNSYLVANIA 
CENTRAL AIRLINES 
Allegheny County Airport 
Pittsburgh, Pa. 








cere 





FREQUENCY 
MEASUREMENT 


In compliance with rule 206 of the 
Federal Communications Commission~— 
we have a complete secondary fre- 
quency standard for such measurements, 


ANOTHER SERVICE BY 


5214 W. 63rd St., Chicago, Ill. 








$1950.00 STINSON 4P CABIN 


230 H.P. Wright J67E Motor absolutely 
top condition throughout. Forced for 
quick sale. Will deliver and give terms 
if needed. For further information write 
or call L. H. Corder, 325 N. E. Wygant 
St., Portland, Ore. Garfield 4968. 








MEINKE ELDRED 


Flying Service Inc. 


CESSNA DISTRIBUTORS 


For Ohio 


WILLOUGHBY OHIO 








Have Your Instruments Serviced at 
the Parks Aircraft Approved Repair 
Depot No. 14 — complete equipment and expert 


workmanship are available for recondition: all 
of arcraft and engme imstruments 
ven also to aircraft and ergire re) 


Write for quotations 


types 
attention 15 z£ 
of all kins 


PARKS AIRCRAFT REPAIR DEPOT. East St Lou 











LOOK! 


Velie Monocoupe $300. Travelair 2000 $275. 24° 
General Streamline casings $7, 27° $9, 5.00xé4 
tubes $2, 10x3 $2. Wright J5 speed ring new 
$18.00. J6 exhaust valves $8. New Hartzell 559 
Warner prop $19.00. New two speaking tube sets 
(dual instruction) $3.00. Winter flying suits $5.00 


NORTHROP AEROPLANE CO. 
Minneapolis, Minnesota 




















WHERE TO BUY 


NEW EQUIPMENT—ACCESSORIES—MATERIALS—SUPPLIES 





“seeeeeeeeesaeee 





AIRPORT SIRENS 


A NEW SIGNAL USED FoR 
MANY PURPOSES 


Weatherproof housing protects 
mechanism at all times. Federal 
Sirens built to be heard at 
any distance. High speed ball 
bearing motors; grease 3 
easy accessibility, Ru con- 
struction; compact. Finished in 
Aluminum or Red D as 

the 


6 > Approved 
National Board of Fire _ ¥... 
writers. Used in Fog—in case 


of Fire—for Trafic—Start and 
Stop Signal. 4 


Write for Bulletin No. 55 





Fedelcod 
FEDERAL ELECTRIC COMPANY 


8753 SOUTH STATE ST. CHICAGO, ILL. 





TRADE MARK 








THE HOSE CLAMP WITH 
THE THUMB SCREW 
\ Standard equipmentof the 
|) aviation industry, Ad- 
§} iustable - one size equals} 
many. Quick tightening,| 
perfect seal. At all Job- 
bers 


Pat. No. 1,382,813. 


Wi TERK MFEG.CO. 


6505 W. 26th PL, Chicago, U.S.A. 





RD AIRCRAFT 
epnoF Since 1913 NiSti¢ 


TITANINE INC, UNION, N. J. 











Mechanically Strong 


FUSES 


that are in no way affected 
by severe . vibration. Pre- 
cision Aircraft Littelfuses for 
low or high voltage. Neon 
Potential Fuses and Indicat- 
ors. See your jobber or write 
for instructive Catalog 60. 











LITTELFUSE LAB., 4264 Lincoln Ave., Chicago 





, - = 
suk tage mage. Yi 
She utiakke | ones 
commana tg shat 
 R.W. Cramer & Co. 67 Irving Place, New York,NY. 














PHENIX NITRATE DOPES—None Better 
Clear—$1.12 per gal. in 50-gal. drums, included. 
Clear—$1.18 per gal. in 30-gal. drums, i 
Clear—$1.28 per gal. in 5-gal. boxed cans. 
Thinner—$1.18 per gal. in 5-gal. boxed cans. 
Pigmented—$1.77 per gal. in 5-gal. boxed cans. 
Yellow, Blue, Green, Red, Cream, Galatea, Khaki, 
Aluminum, Black, White. All fresh made fon ae 
and high grade materials. Immediate shipm 


PHENIX AIRCRAFT PRODUCTS CO. 
Williamsville, N. Y. 














Teicher Manufacturing Corp. 
30-15 47th Ave., Long Island City, N. Y. 


AIRCRAFT SHEET METAL ACCESSORIES 


COWLINGS - FAIRINGS - SPINNINGS 
TANKS - HANDHOLE COVERS 

































Planes, Engines and Parts For Sale—Products—Services 





Continued from 90, 91 and 92 





813 GARFIELD AVENUE 


VULTEE V-IA TRANSPORT 
AIRPLANES 


Ten Place Planes with Wright Cyclone Engines, 2 Brand New, one 
with Only 400 Hours 


No. of 
Cylin- Horse- 


Manufacturer Type ders power Coolant 
Pratt & Whitney 1860B Geared, Radial “Hornet” 9 575 Air 
Pratt & Whitney R1340C Radial “Wasp” 9 450 Air 
Pratt & Whitney A-1 R1690 Radial “Hornet” 9 525 Air 
Wright R975 Radial “J-6” 9 300 Air 
Wright R790 Radial “J-5” 9 Ze5. Air 
Curtiss V1150 “D-12” 12 435 Liquid 
Curtiss V1570 “Conqueror,” Direct Drive 12 600 Liquid 
Curtiss V1570 Geared “Conqueror” 12 600 Liquid 


Available in Quantities Sold Subject to Prior Disposition 


THE VIMALERT COMPANY, LTD. 


JERSEY CITY, N. J., U. S. A. 





New and Reconditioned 
TURN AND BANK INDICATORS 


Sensitive Altimeters 
Compass—Tachometers 


INSTRUMENT OVERHAULING 


Flat Rates Service Quotations 
Authorized 














Pioneer and Sperry Sales and Service 


SNYDER AIRCRAFT COMPANY 


Municipal Airport Chicago, Ill. 
Write for Prices 














Best Bargains in Used Airplanes 


WACO 1935 Custom Cabin: Wright 285 H.P. 
Special paint; flaps, Hamilton Standard Con- 
trollable Prop. Radio Receiver. Blind flying in- 
" , night flying equipment. ener 23 to 
WACO F3 Jacobs. 225 H.P. 3 place open. $2650.00 
STINSON Mod. SR5A Controllable » oan Sperry 
Horizon and Directional Gyro. “g $250. 00 
WACO Bn ee x= Cabin. —— 225 H.P. 
HEED V 2-band Radio Receiver. $3450.00 
yg sale WEGA Wasp 420 H.P. Gross load 
‘50 Ibs. equipment. Make me an offer. 
FAIRCHILD. "Cabin Model 24 Warner 145 H.P. 
$24 95. 00 
STINSON SM8A Lycoming, 215 H.P....$1250.00 
AERONCA Model C3, Motor majored. Recovered 


TAYLOR CUB 1936. A-1 Condition...... $950.00 
Write for free descriptive lists of these bargains, 
P. F. (POP) HOTCHKISS 
Municipal Airport Fort Worth, Teaxs 














“BETTER AIRPLANES FOR LESS” 





Arrow Sport V-8, 35 hrs. since new...... $1,595.00 
Bellanca Skyrocket, Wasp 450 HP....... 4,750.00 
Ue. Se Te, 6 BE. or tumewels so gdes odo 1,550.00 
Boeing 40-B-4, Hornet...........ssseee- 1,650.90 
Fleet, Model 2, less motor, just completely 
recovered & relicensed, like new....... 1,350.00 
Same Ship with Kinner K- J motor..... 1,850.00 
Kinner Sportwing, B-5-125 HP.......... 1,750.00 
Monoprep, er ft Lwoudeekegsenee celts 675.00 
Ryan B-5, J6-9, OR, ov éownsssiedeatars 1,750.00 
Stearman 4-E, Wasp C-1, 460 HP....... 3,250.00 
Stearman C3B, S-Di... o cnnksonnaaevanneds 1,350.00 
Stinson Reliant, 1934 (Controllable Prop) 2780 00 
Stinson Reliant, 1934 (Like eae 3,500.00 
Stinson “‘U”’ one motor, Lyc, 245......... 3,000.00 
Walp. Bre CaO... oct ctedeuveteussiss 500.00 


Aig descriptions of all airplanes 
furnished on request 
Time Payments—50% Down—Balance in 12 Mos. 
Write for Details 
AERO BROKERAGE SERVICE COMPANY 
ADMINISTRATION BLDG, 
E. L. Erickson 
In, lewood. California; 


seed Angel eles Als DOF sssrescsssssessslieiie 


Used Plane 


Bargains 


WACO CUSTOM: 285 Wright, 
Hamilton controllable, generator, 
many extras including two-way 
radio. Fine condition. Priced to 
sell quick. 


WACO CABIN, 1932: Many extras, 
good condition. Priced to sell quick. 


See these before you buy. 
Write for complete details. 


The H. C. ROBBINS 
COMPANY 
Distributors 
WACO AIRPLANES 
Continental MOTORS Jacobs 
Storage, Gas, Oil, Repair Facilities. 
Cleveland Airport, Cleveland, Ohio 
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NEW YORK PORTERFIELD AIRCRAFT SALES 
PORTERFIELD AIRPLANES 


HIGHEST PERFORMANCE AT LOWEST PRICE 
$1495.00 TO $3130.00 
HANGER 5—FLOYD BENNETT FIELD, BROOKLYN, N. Y. 
NIGHTINGALE 4-2100 
The Smart Airplane for Smart People 











og WARNER 7-cyl. 5-cyl. 
Seen Oey 2. 7.50 

Estat inne (Streamline) . 530 50 
wine Nvseessoneeesehe 7s | 
Cooling Detector.” """"3'56'& 1.25 4.50 & 1.25 


Escondido i California 





CVOOTVOSER ETRE SE HENTEN TF eTEHEEHEENES: 
Krank Ambrose..Ine. 


Dealers and Exporter: 


firplanes, Engines & Supplies 


MUNICIPAL AIRPORT NO. 2 


JACKSON HEIGHTS, NEW YORK CIT 
senesenennnesanenessennensatonsscesssoneneen 





Leech Aircraft, due. 


STINSON 


DISTRIBUTORS 
Hangar F, Roosevelt Field 
et Oa L. L, N. Y¥. 
Telephone Garden City 3308 
Westchester Airport 
Armonk, N. Y. 
Telephone Armonk Village 308 








OR SALE 
STEARMAN—Wasp Jr. New covering, beautifully 
in red I ng =a. a - blind —— 
nsmitter, ts, speed 
MONOCOUPE~ Vc €5. New covering, engine 
sale, $500.06 tect conditioned. Priced for quick 


AERO-WAYS, INC. 


CLEVELAND AIRPORT 
CLEVELAND OHIO 


FLYING INSTRUCTION 
Open Ships, Cabin Ships and Ford Tri-Motor 
Complete Flying Courses 

Instrument Flying 
Mechanical Training 


Sundorph Aeronautical Corp. 
Cleveland Airport 








WRIGHT GYPSY 
AMERICAN CIRRUS 


ENGINES AND PARTS 
R. J. WENGER 


MANUFACTURING CO 





PILOTS 


Radiotelephone 3rd class radio operator’s license 

examination made easy. Thoroughly explained with 

——- and answers. No code required. 
ce $1.75. 


RADIO INFORMATION 
5214 W. 63rd St. Chicago, Tl. 


FOR SALE 


Stinson Trimotor (T) Planes 


Ten passenger, 140 gallons gasoline. 
Night flying equipment, radio, good in- 
struments. Planes in A-1 shape. Also 
large stock of spare parts. 


Lycoming R-680 Engines 


all newly overhauled and in A-1 shape, 
transport modernized. Large stock of 
surplus parts. Prices reasonable, Special 
price on entire lot. Replaced by later 
equipment. 


Boston-Maine Airways, Inc. 
Boston Municipal Airport 
East Boston, Massachusetts 





on ‘ASCO 5 
eet McKinley Ave., Los Angeles, Calif. 
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Why has STINSON 


delivered more 4-9 place 
airplanes than all others 


COMBINED? 


~ 


Koud Mlav Jesse 


STINSON 


PLANE 
NEWS 


ASK ANY STINSON DISTRIBUTOR 


or write lo 


STINSUN AIRCRAFT CORP. 


WAYNE (Detroit Suburb) MICHIGAN 
U. S$. A. 
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THE NEW “DRAGON” BOMBER 
EQUIPPED WITH 


epen able 


ROMEC ACCESSORY DRIVE GEAR BOX 


North American Aviation, Inc., meets the rigid requirements of the rapidly advancing aircraft industry. The new 
Dragon Bomber had to represent the ultimate achievement in military aircraft throughout its entire construction. 
Naturally, therefore, it is equipped with the ROMEC Accessory Engine-Drive Gear Box. This latest fighting ship 
withstood severe tests over a period of several months. 
The previous exhaustive factory tests were supplemented 
with the practical and impartial tests in actual flight. 





AIRCRAFT ENGINE ACCESSORY DRIVE GEAR BOX 


DE-ICER PUMP MTG.A IGEN. TYPE) NO.8 
5 HP AT 3000 R.P.M. 


GEN. MTGS. NOS.6 &7 
5HP AT 3000 RPM. 
























? ? F NO. VACUUM PUMP MTG. A 
ROMEC Accessory Engine-Drive Gear Boxes incor- 2.5HP AT 3000R.PM. \ 


porate every feature that contributes to long life and = woz Fver pump ure. 
trouble-free operation. Backed by ROMEC, with long (HP AT 2000 RR MN 
experience in the design and manufacture of depend- 
able pumps for the aircraft industries of the world. wren secriovlorTiova)s im 


Write for detailed drawings, specifications, etc. NO.3 DE-ICER PUMP 


m7c. A (GEN. TYPE 
ROMEC PUMP COMPANY, Elyria, Ohio, U. S. A. 5 HP AT 3000 R.RM. 


ENG. MTG. & BUFFER 
OUPLING ASSEM. 


UNIVERSAL JOINTS 


OlL PRESSURE ——~ & DRIVE SHAFT 


Pacific Scientific Co., 1206 Maple Ave., Los Angeles, Cal. PUMP ny 
_ Pacific Scientific Co., 37 Spear St., San Francisco, Cal. NOQ.4 VACUUM PUMP “f al 
Aviation Equipment & Export, Inc., 25 Beaver St., New York, N. Y. MTG. A ACCESSORY MTG. NO.5 
25 UP AT 5000 RRM 5 HP AT 1800 RPM. 
For Your Fuel—Vacuum—De-Icer—Air Brakes—Re- oe se 


MTG. PROVIDED ON 


tractable Landing Equipment or for any form of High THREE SIDES 


Pressure Hydraulic Pump Service . . . BE SURE... 


Specify ROMEC. NOTE: DENOTES O/L PRESSURE LUBRICATION AVAILABLE THRU MTG. PADS 


O/L RESERVOIR—~ 








VACUUM PUMPS, 


HAND PUMPS AND AIR COMPRESSO 
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For top-notch operating performance use a 
gasoline that is balanced! Balanced gaso- 
line means savings on warm-up and take- 
off .. . instant throttle response and maxi- 
mum cruising range. 

Shell Aviation Gasolines are balanced fuels! 
That means quicker starting, more ‘‘revs” 
during the take-off and climb, and lower fuel 
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consumption on long or short trips! Tested 
in action, they are acclaimed by pilots all 
over the world! 


For complete information on any of Shell’s 


line of aircraft petroleum products, write to 
the Shell Aviation Department, Shell Build- 
ing, San Francisco; or Shell Building, St. 
Louis; or 50 West 50th St., New York. 


~ GASOLINES 


AVIATION 
June, 1937 














Averaging 33312 M. P. H., 5% miles 
for every minute, Howard Hughes 
rocketed from Los Angeles to New- 
ark, 2429 miles, in the record-shatter- 
ing time of seven hours, twenty-eight 
minutes and twenty-five seconds. 


Tn this latest achievement, as in 
previous records made by Hughes, 
Thompson Valves were standard 
engine equipment. 
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The Pratt and Whitney Twin 
Wasp Jr. engine used in 
Hughes’ ship is rated at 700 
h.p. at 8500 feet.’"Wide open” 
it develops 950 to 1000 h.p. 


The ship, a specially construct- 
ed single seater monoplane, 
is 27 feet long and 25 feet be- 
tween wingtips. Landing gear 
and tail skid are retractable. 
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TYPE E—600 Watt— Engine Driven TYPE G—225 Watt—Engine Driven TYPE D—375 Watt — Eine were 
Generators — available for either 12 Generator available for 12 volt Generator available age 12 vo" 
br 24 volt battery charging battery charging battery chargé . 
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